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(57)Abstract: 

PROBLEM TO BE SOLVED: To two-dimentionally 
uniformize optical characteristics including the light 
transmission characteristic of a color filter, the color 
display characteristics of a liquid crystal device, the light 
emitting characteristics of an EL light emitting surface 
or the like. 

SOLUTION: An ink-jet head 22 has a nozzle line 28 
which is formed by arranging a plurality of nozzles 27 in 
a line. Color filter forming regions 1 1 of a substrate 12 
are principally scanned by the head 22 in an X direction, 
filter material is selectively discharged from the nozzles 
27 toward filter element regions 7 arranged in a 
dot/matrix manner to form filter elements 3. In the 
production of a color filter described above, first, the 
nozzle line 28 is principally scanned in the X direction at 
positions a' and V and the wettability of the surface of 
the region 1 1 is improved. Then, the nozzle line 28 is 
successively subscanned to positions V to V and a 
principal scanning is conducted at individual position so 

that overlapped ink-discharging is conducted at the same position of the region 1 1 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Carrying out horizontal scanning of either the head which has the nozzle train in which 
it is the manufacture approach of a color filter of arranging a filter element, and two or more 
nozzles were arranged on the substrate, or the substrates along a main scanning direction to 
another side The 1 st horizontal-scanning process which turns and carries out the regurgitation 
of the filter material to said substrate from said two or more nozzles, The 2nd horizontal- 
scanning process which turns and carries out the regurgitation of the filter material to said 
substrate while carrying out horizontal scanning of either said head or the substrates along said 
main scanning direction after said 1st horizontal-scanning process to another side, The 
manufacture approach of a color filter that it provides and a part of crossover field of said nozzle 
train in said 1st horizontal-scanning process and said substrate is characterized by carrying out 
horizontal scanning so that it may lap with a part of those crossover fields [ at least ] in said 1st 
horizontal-scanning process in said 2nd horizontal-scanning process. 

[Claim 2] The crossover field of said nozzle train [ in / on the manufacture approach of a color 
filter according to claim 1 and / in said 1st horizontal-scanning process / a multiple-times line 
crack and each **** 1 horizontal-scanning process ] and said substrate is the manufacture 
approach of the color filter characterized by carrying out horizontal scanning so that it may not 
lap with those crossover fields in said other 1st horizontal-scanning processes. 
[Claim 3] It is the manufacture approach of the color filter characterized by being the 
manufacture approach of a color filter according to claim 2, and carrying out horizontal scanning 
of said 2nd horizontal-scanning process so that the crossover field of said nozzle train in a 
multiple-times line crack and each aforementioned 2nd horizontal-scanning process and said 
substrate may not lap with those crossover fields in said other 2nd horizontal-scanning 
processes. 

[Claim 4] It is the manufacture approach of a color filter that said nozzle train is virtually divided 
into two or more groups in the manufacture approach of a color filter according to claim 1, and 
the crossover field of each aforementioned group in said 1st horizontal-scanning process and 
said substrate is characterized by carrying out horizontal scanning so that it may lap with the 
crossover field of said other groups and said substrates in said 1st horizontal-scanning process 
in said 2nd horizontal-scanning process. 

[Claim 5] It is the manufacture approach of the color filter which possesses further the vertical- 
scanning process to which vertical scanning of either said head or the substrates is made to 
carry out in the direction of vertical scanning which is a direction which intersects said main 
scanning direction to another side in the manufacture approach of a color filter according to 
claim 1 to 4, and is characterized by said nozzle train inclining to said direction of vertical 
scanning. 

[Claim 6] It is the manufacture approach of the color filter characterized by said vertical- 
scanning movement magnitude delta being the integral multiple of delta**(L/n) costheta when 
setting to theta the include angle at which n and said nozzle train accomplish the number of L 
and said groups for said nozzle queue length with said direction of vertical scanning in the 
manufacture approach of a color filter according to claim 5. 
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[Claim 7] The manufacture approach of the color filter characterized by being controlled so that 
the nozzle arranged at the edge of said nozzle train does not make said filter material breathe 
out in the manufacture approach of a color filter given in either claim 1 or thru/or the claims 6. 
[Claim 8] It is the manufacture approach of the color filter characterized by said vertical- 
scanning movement magnitude delta being the integral multiple of delta**(L/n) costheta when 
setting to theta the include angle at which n and said nozzle train accomplish the number of L 
and said groups for the die length of the part except said nozzle controlled in the manufacture 
approach of a color filter according to claim 7 not to make said filter material breathe out among 
said nozzle trains with said direction of vertical scanning. 

[Claim 9] It is the manufacture approach of the color filter characterized by for said the 1st or 
said 2nd horizontal-scanning process being performed by said two or more heads, and for the 
filter materials in which each aforementioned heads of two or more carry out the regurgitation 
differing in the color respectively in the manufacture approach of a color filter according to claim 
1 to 8, and performing said the 1st or said 2nd horizontal-scanning process for said every head. 
[Claim 10] The nozzle which said head has said two or more nozzle trains, and belongs to two or 
more nozzle trains aforementioned [ each ] in the manufacture approach of a color filter 
according to claim 1 to 8 is the manufacture approach of the color filter characterized by 
carrying out the regurgitation of the filter material of a respectively different color. 
[Claim 1 1] In the manufacturing installation of a color filter which arranges a filter element on a 
substrate The head which has the nozzle train in which two or more nozzles were arranged, and 
the horizontal-scanning means to which horizontal scanning of one side of said substrates is 
carried out along a main scanning direction to another side are provided. Said horizontal- 
scanning means The manufacturing installation of the color filter with which a part of crossover 
field of said nozzle train in each horizontal scanning and said substrate is characterized by 
performing the multiple-times aforementioned horizontal scanning so that it may lap with a part 
of those crossover fields [ at least ] in other horizontal scanning. 

[Claim 12] It is the manufacture approach of the liquid crystal equipment characterized by having 
the substrate of the pair which pinches liquid crystal, and claim 1 thru/or claim 8 of said color- 
filter not being in one substrate in the approach of manufacturing the liquid crystal equipment 
with which a color filter is formed, among the substrates of said pair, but ** coming to be 
manufactured by the manufacture approach of the color filter a publication. 

[Claim 13] The manufacturing installation of the liquid crystal equipment which has the substrate 
of the pair which pinches liquid crystal and is characterized by providing the manufacturing 
installation of a color filter according to claim 1 1 in the manufacturing installation of the liquid 
crystal equipment for manufacturing the liquid crystal equipment with which a color filter is 
formed to one substrate among the substrates of said pair. 

[Claim 14] In the approach of manufacturing EL equipment with which EL luminous layer was 
arranged in the shape of a dot on the substrate Carrying out horizontal scanning of either the 
head which has the nozzle train in which it is the manufacture approach of EL equipment of 
arranging EL luminescent material, and two or more nozzles were arranged on the substrate, or 
the substrates along a main scanning direction to another side The 1st horizontal-scanning 
process which turns and carries out the regurgitation of the EL luminescent material to said 
substrate from said two or more nozzles, Carrying out horizontal scanning of either said head or 
the substrates along said main scanning direction to another side Provide the 2nd horizontal- 
scanning process which turns and carries out the regurgitation of the EL luminescent material to 
said substrate, and it sets at said 2nd horizontal-scanning process. The manufacture approach 
of EL equipment characterized by carrying out horizontal scanning of a part of crossover field of 
said nozzle train in said 1st horizontal-scanning process, and said substrate so that it may lap 
with a part of those crossover fields [ at least ] in said 1st horizontal-scanning process. 
[Claim 15] The crossover field of said nozzle train [ in / on the manufacture approach of EL 
equipment according to claim 14 and / in said 1st horizontal-scanning process / a multiple- 
times line crack and each **** 1 horizontal-scanning process ] and said substrate is the 
manufacture approach of EL equipment characterized by carrying out horizontal scanning so that 
it may not lap with those crossover fields in said other 1st horizontal-scanning processes. 
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[Claim 16] The crossover field of said nozzle train [ in / on the manufacture approach of EL 
equipment according to claim 15 and / in said 2nd horizontal-scanning process / a multiple- 
times line crack and each 2nd horizontal-scanning process ] and said substrate is the 
manufacture approach of EL equipment characterized by carrying out horizontal scanning so that 
it may not lap with those crossover fields in said other 2nd horizontal-scanning processes. 
[Claim 17] It is the manufacture approach of EL equipment that said nozzle train is virtually 
divided into two or more groups in the manufacture approach of EL equipment according to claim 
14, and the crossover field of each aforementioned group in said 1st horizontal-scanning process 
and said substrate is characterized by carrying out horizontal scanning so that it may lap with 
the crossover field of said other groups and said substrates in said 1st horizontal-scanning 
process in said 2nd horizontal-scanning process. 

[Claim 18] It is the manufacture approach of EL equipment which possesses further the vertical- 
scanning process to which vertical scanning of either said head or the substrates is made to 
carry out in the direction of vertical scanning which is a direction which intersects said main 
scanning direction to another side in the manufacture approach of EL equipment according to 
claim 14 to 17, and is characterized by said nozzle train inclining to said direction of vertical 
scanning. 

[Claim 19] It is the manufacture approach of EL equipment characterized by said vertical- 
scanning movement magnitude delta being the integral multiple of delta**(L/n) costheta when 
setting to theta the include angle at which n and said nozzle train accomplish the number of L 
and said groups for said nozzle queue length with said direction of vertical scanning in the 
manufacture approach of EL equipment according to claim 18. 

[Claim 20] The manufacture approach of EL equipment characterized by being controlled so that 
the nozzle arranged at the edge of said nozzle train does not make said filter material breathe 
out in the manufacture approach of EL equipment given in either claim 14 or thru/or the claims 
19. 

[Claim 21] It is the manufacture approach of EL equipment characterized by said vertical- 
scanning movement magnitude delta being the integral multiple of delta**(L/n) costheta when 
setting to theta the include angle at which n and said nozzle train accomplish the number of L 
and said groups for the die length of the part except said nozzle controlled in the manufacture 
approach of EL equipment according to claim 20 not to make said filter material breathe out 
among said nozzle trains with said direction of vertical scanning. 

[Claim 22] It is the manufacture approach of EL equipment characterized by for said the 1st or 
said 2nd horizontal-scanning process being performed by said two or more heads, and for EL 
luminescent material in which each aforementioned heads of two or more carry out the 
regurgitation differing in the luminescent color respectively in the manufacture approach of EL 
equipment according to claim 14 to 21, and performing said the 1st or said 2nd horizontal- 
scanning process for said every head. 

[Claim 23] The nozzle which said head has said two or more nozzle trains in the manufacture 
approach of EL equipment according to claim 14 to 21, and belongs to two or more nozzle trains 
aforementioned [ each ] is the manufacture approach of the color filter characterized by what is 
done for the regurgitation of the EL luminescent material of the respectively different 
luminescent color. 

[Claim 24] The head which has the nozzle train in which two or more nozzles were arranged in 
the manufacturing installation of EL equipment which arranges EL luminous layer on a substrate, 
The horizontal-scanning means to which horizontal scanning of one side of said substrates is 
carried out along a main scanning direction to another side is provided. Said horizontal-scanning 
means The manufacturing installation of EL equipment with which a part of crossover field of 
said nozzle train in each horizontal scanning and said substrate is characterized by performing 
multiple-times horizontal scanning so that it may lap with a part of those crossover fields [ at 
least ] in other horizontal scanning. 

[Claim 25] Carrying out horizontal scanning of either the head which has the nozzle train in 
which it is the regurgitation approach of the ingredient which carries out the regurgitation of the 
ingredient to an object, and two or more nozzles were arranged, or the substrates along a main 
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scanning direction to another side The 1st horizontal-scanning process which turns and carries 
out the regurgitation of the ingredient to said object from said two or more nozzles, Carrying out 
horizontal scanning of either said head or the objects along said main scanning direction to 
another side Provide the 2nd horizontal-scanning process which turns and carries out the 
regurgitation of the ingredient to said object, and it sets at said 2nd horizontal-scanning process. 
The regurgitation approach of the ingredient characterized by carrying out horizontal scanning of 
a part of crossover field of said nozzle train in said 1st horizontal-scanning process, and said 
object so that it may lap with a part of those crossover fields [ at least ] in said 1st horizontal- 
scanning process. 

[Claim 26] The crossover field of said nozzle train [ in / on the regurgitation approach of an 
ingredient according to claim 25 and / in said 1st horizontal-scanning process / a multiple-times 
line crack and each **** 1 horizontal-scanning process ] and said object is the regurgitation 
approach of the ingredient characterized by carrying out horizontal scanning so that it may not 
lap with those crossover fields in said other 1st horizontal-scanning processes. 
[Claim 27] It is the regurgitation approach of the ingredient characterized by being the 
regurgitation approach of an ingredient according to claim 26, and carrying out horizontal 
scanning of said 2nd horizontal-scanning process so that the crossover field of said nozzle train 
in a multiple-times line crack and each 2nd horizontal-scanning process and said object may not 
lap with those crossover fields in said other 2nd horizontal-scanning processes. 
[Claim 28] It is an approach to divide said nozzle train into two or more groups virtually in the 
regurgitation approach of an ingredient according to claim 25, and for the crossover field of each 
aforementioned group in said 1st horizontal-scanning process and said object breathe out the 
ingredient characterized by carrying out horizontal scanning so that it may lap with the 
crossover field of said other groups and said objects in said 1st horizontal-scanning process in 
said 2nd horizontal-scanning process. 

[Claim 29] It is the regurgitation approach of the ingredient which possesses further the 
vertical-scanning process to which vertical scanning of either said head or the objects is made 
to carry out in the direction of vertical scanning which is a direction which intersects said main 
scanning direction to another side in the regurgitation approach of an ingredient according to 
claim 25 to 28, and is characterized by said nozzle train inclining to said direction of vertical 
scanning. 

[Claim 30] It is the regurgitation approach of the ingredient characterized by said vertical- 
scanning movement magnitude delta being the integral multiple of delta**(L/n) costheta when 
setting to theta the include angle at which n and said nozzle train accomplish the number of L 
and said groups for said nozzle queue length with said direction of vertical scanning in the 
regurgitation approach of an ingredient according to claim 29. 

[Claim 31] The regurgitation approach of the ingredient characterized by being controlled so that 
the nozzle arranged at the edge of said nozzle train does not make said ingredient breathe out in 
the regurgitation approach of an ingredient given in either claim 25 or thru/or the claims 30. 
[Claim 32] It is the regurgitation approach of the ingredient characterized by said vertical- 
scanning movement magnitude delta being the integral multiple of delta**(L/n) costheta when 
setting to theta the include angle at which n and said nozzle train accomplish the number of L 
and said groups for the die length of the part except said nozzle controlled in the regurgitation 
approach of an ingredient according to claim 31 not to make said ingredient breathe out among 
said nozzle trains with said direction of vertical scanning. 

[Claim 33] It is the regurgitation approach of the ingredient characterized by for said the 1st or 
said 2nd horizontal-scanning process being performed by said two or more heads, and for the 
ingredients in which each aforementioned heads of two or more carry out the regurgitation 
differing respectively in the regurgitation approach of an ingredient according to claim 25 to 32, 
and performing said the 1st or said 2nd horizontal-scanning process for said every head. 
[Claim 34] The nozzle which said head has said two or more nozzle trains, and belongs to two or 
more nozzle trains aforementioned [ each ] in the regurgitation approach of an ingredient 
according to claim 25 to 32 is the regurgitation approach of the ingredient characterized by 
carrying out the regurgitation of the respectively different ingredient. 
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[Claim 35] A part of crossover field of said nozzle train [ in / in the control unit of the head 
which carries out the regurgitation of the ingredient on an object, the horizontal-scanning 
element to which horizontal scanning of one side of said substrates is carried out along a main 
scanning direction to another side is provided, and / in said horizontal-scanning element / each 
horizontal scanning ], and said substrate is the control unit of a head with which it is 
characterized by performing multiple-times horizontal scanning so that it may lap with a part of 
those crossover fields [ at least ] in other horizontal scanning. 

[Claim 36] Electronic equipment equipped with the liquid crystal equipment manufactured by the 
approach according to claim 13 as a display [claim 37] Electronic equipment equipped with EL 
equipment manufactured by either by the approach of a publication among claim 14 thru/or claim 
24 as a display [claim 38] Electronic equipment carrying the components manufactured using the 
regurgitation approach of an ingredient according to claim 25 to 34. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach and manufacturing 
installation which manufacture the color filter used for optical equipment called liquid crystal 
equipment etc. Moreover, this invention relates to the manufacture approach of liquid crystal 
equipment and manufacturing installation which have a color filter. Moreover, this invention 
relates to the manufacture approach of EL equipment and manufacturing installation which 
display using EL luminous layer. Moreover, it is related with the regurgitation approach of the 
ingredient which carries out the regurgitation of the ingredient to an object, and the control unit 
of a head. Furthermore, it is related with the electronic equipment carrying the liquid crystal 
equipment manufactured using these manufacture approach, or EL equipment. 
[0002] 

[Description of the Prior Art] In recent years, displays, such as liquid crystal equipment and EL 
equipment, are widely used for the display of electronic equipment, such as a portable telephone 
and a pocket mold computer. Moreover, recently, the full color display is performed more often 
with the display. The full color display by liquid crystal equipment is performed by letting the light 
modulated by for example, the liquid crystal layer pass to a color filter. And a color filter is 
formed in the front face of the substrate formed by glass, plastics, etc. by putting each color 
filter element of the shape of a dot of R (red), G (green), and B (blue) in order in predetermined 
arrays, such as a stripe array, a delta array, or a mosaic array. 

[0003] moreover, when EL equipment performs a full color display On for example, the front face 
of the substrate formed by glass, plastics, etc. The array, for example, the stripe array, delta 
array, or mosaic array of arbitration, Each color EL luminous layer of the shape of a dot of R 
(red), G (green), and B (blue) is arranged in on the electrode boiled and formed in a 
predetermined array. By controlling the electrical potential difference impressed to these 
electrodes of these for every picture element pixel, the picture element pixel concerned is made 
to emit light by the color of hope, and this performs a full color display. 

[0004] When carrying out patterning of R [ of a color filter ], G, and B each color filter element 
conventionally, or when carrying out patterning of R [ of EL equipment ], G, and B each color 
picture element pixel, using the photolithography method is known. However, when this 
photolithography method was used, since that a process is complicated, each charge of color 
material, a photoresist, etc. were consumed so much, there was a problem that cost became high 
etc. 

[0005] In order to solve this problem, the approach of forming a filament, EL luminous layer, etc. 
of a dot-like array was proposed by carrying out the regurgitation of a filter material, the EL 
luminescent material, etc. to the shape of a dot by the ink jet method. 

[0006] The case where two or more filter elements 303 arranged in the shape of a dot are now 
formed in the contrant region of the substrate of the large area formed by glass, plastics, etc. 
and two or more panel fields 302 set as the so-called front face of a mother board 301 in 
drawing 23 (a) based on the ink jet method as shown in drawing 23 (b) is considered. In this case, 
to drawin g 23 (b), as shown, for example in drawing 23 (c), as an arrow head A1 and an arrow 
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head A2 show, the ink jet head 306 which has the nozzle train 305 which arranges two or more 
nozzles 304 to seriate, and changes A filter element 303 is formed in the location of choice by 
carrying out the regurgitation of ink, i.e., the filter material, alternatively from two or more 
nozzles among those horizontal scanning, carrying out multiple-times ( drawing 23 2 times) 
horizontal scanning about one panel field 302. 

[0007] Since a filter element 303 is formed by arranging each color of R, G, and B with proper 
array gestalten, such as a stripe array, a delta array, and a mosaic array The ink regurgitation 
processing by the ink jet head 306 shown in drawing 23 (b) Only three classification by color of 
R, G, and B forms beforehand the ink jet head 306 which carries out the regurgitation of the 
monochrome of R, G, and B, and 3 color array of R, G, and B is formed on one mother board 301, 
using those ink jet heads 306 one by one. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, as variation is generally in the ink 
discharge quantity of two or more nozzles 304 which constitute the nozzle train 305 about the 
ink jet head 306, for example, it is shown in drawing 24 (a), there is much discharge quantity of 
the location corresponding to the both ends of the nozzle train 305, the degree has many the 
center sections, and it has the ink regurgitation property Q that little discharge quantity of those 
pars intermedia is. 

[0009] Therefore, as it was shown in drawing 23 (b), when a filter element 303 was formed by the 
ink jet head 306, as shown in drawing 24 (b), a stripe with deep concentration will be formed in 
both P1 and P2 [ the location P1 corresponding to the edge of the ink jet head 306 a center 
section P2, or ], and there was a problem that the superficial light transmission property of a 
color filter became an ununiformity. 

[0010] This invention is accomplished in view of the above-mentioned trouble, and the 
manufacture approach of each optical member and manufacturing installation as for which the 
optical property of optical members, such as the light transmission property of a color filter, the 
color display property of liquid crystal equipment, and the luminescence property of EL 
luminescence side, is superficially made to homogeneity are offered. 
[0011] 

[Means for Solving the Problem] The manufacture approach of the color filter of this invention, 
carrying out horizontal scanning of either the head which has the nozzle train in which two or 
more nozzles were arranged, or the substrates along a main scanning direction to another side 
The 1st horizontal-scanning process which turns and carries out the regurgitation of the filter 
material to said substrate from said two or more nozzles, Carrying out horizontal scanning of 
either said head or the substrates along said main scanning direction to another side Provide the 
2nd horizontal-scanning process which turns and carries out the regurgitation of the filter 
material to said substrate, and it sets at said 2nd horizontal-scanning process. A part of 
crossover field of said nozzle train in said 1st horizontal-scanning process and said substrate is 
characterized by carrying out horizontal scanning so that it may lap with a part of those 
crossover fields [ at least ] in said 1 st horizontal-scanning process. 

[0012] According to the manufacture approach of the color filter of this this invention, each filter 
element in a color filter Since it is not formed of one horizontal scanning of a head and formed in 
predetermined thickness by receiving the ink regurgitation in piles by two or more nozzles Even 
when variation exists in ink discharge quantity among two or more nozzles temporarily, it can 
prevent that variation arises in thickness among two or more filter elements, and, so, the light 
transmission property of a color filter can be superficially made into homogeneity. 
[0013] Of course, since the manufacture approach of the above-mentioned color filter is an 
approach using the head with which two or more nozzles were arranged, there is also no need of 
passing through a complicated process like the approach using the photolithography method, and 
an ingredient is not wasted. 

[0014] Moreover, according to the manufacture approach of an above-mentioned color filter, the 
1st horizontal-scanning process is desirable, when horizontal scanning of the crossover field of 
said nozzle train in a multiple-times line crack and each aforementioned 1st horizontal-scanning 
process and said substrate is carried out so that it may not lap with those crossover fields in 
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said other 1st horizontal-scanning processes. That is, it can prevent that the boundary line 
which was conspicuous into the heavy boundary part of ink in the uniform two coats of uniform 
thickness which gets wet, can set it as a condition and is performed after that in the whole 
surface of the substrate in the condition of having usually got dry by the heavy regurgitation of 
the filter material of multiple times before forming the filter element of predetermined thickness 
remains. 

[0015] Moreover, horizontal scanning not only of the 1st horizontal-scanning process but said 
2nd horizontal-scanning process may be made to be carried out so that the crossover field of 
said nozzle train in a multiple-times line crack and each 2nd horizontal-scanning process and 
said substrate may not lap with those crossover fields in said other 2nd horizontal-scanning 
processes. 

[0016] According to this approach, each filter element in a color filter Since it is not formed of 
one scan of a head and each filter element is formed in predetermined thickness by giving two 
coats by repeating the process which carries out the regurgitation of the filter material to 
uniform thickness on the surface of a substrate two or more times Even when variation exists in 
ink discharge quantity among two or more nozzles temporarily, it can prevent that variation 
arises in thickness among two or more filter elements, and, so, the light transmission property of 
a color filter can be superficially made into homogeneity. 

[0017] Furthermore, also in case a filter material is directly formed in the front face of the 1st 
horizontal-scanning process, i.e., a substrate, according to this approach Since said filter 
material is made to adhere by uniform thickness all over said substrate by performing said 
horizontal scanning, without lapping a nozzle train Usually, it can prevent that the boundary line 
which was conspicuous into the heavy boundary part of a filter material in the uniform two coats 
of uniform thickness which gets wet, can set it as a condition and is performed after that in the 
whole surface of the substrate in the condition of having got dry remains. 

[0018] Moreover, said nozzle train is virtually divided into two or more groups, and it sets at said 
2nd horizontal-scanning process. The crossover field of each aforementioned group in said 1st 
horizontal-scanning process and said substrate When horizontal scanning is carried out so that it 
may lap with the crossover field of said other groups and said substrates in said 1st horizontal- 
scanning process, are desirable. Further It is good to repeat said horizontal scanning two or more 
times, and to perform it, establishing the vertical-scanning process to which vertical scanning of 
either a head or the substrates is made to carry out in the direction of vertical scanning which is 
a direction which intersects a main scanning direction to another side, and carrying out vertical- 
scanning migration by the die length of the integral multiple a nozzle group's vertical-scanning 
lay length. By adopting such configurations, two or more nozzle groups will scan the part with 
said same substrate in piles, and a filter material is supplied in piles to each filter-element field 
by the nozzle in each nozzle group. 

[0019] Moreover, to said direction of vertical scanning, it inclines and said nozzle train can be 
arranged. A nozzle train is formed by arranging two or more nozzles to seriate, in this case — a 
nozzle — a train — arrangement — a condition — an ink jet — a head — vertical scanning — a 
direction — receiving — being parallel — supposing — a nozzle — from — breathing out — 
having had — a filter element — an ingredient — forming — having — a filter element — 
adjoining each other — although — the pitch between nozzles of two or more nozzles of a 
between in which spacing, i.e., the pitch between elements, forms a nozzle train — equal — 
becoming . 

[0020] Although it is good as [ above ] when the pitch between elements may be equal to the 
pitch between nozzles, in such a case, it is rather a rare case, and, as for the present condition, 
there is usually much direction when the pitch between elements differs from the pitch between 
nozzles. Thus, when the pitch between elements differs from the pitch between nozzles, the die 
length which met in the direction of vertical scanning of the pitch between nozzles can be 
doubled with the pitch between elements like the above-mentioned configuration by making a 
nozzle train incline to the direction of vertical scanning of a head. In addition, although the 
location of each nozzle which constitutes a nozzle train will shift forward and backward about a 
main scanning direction in this case, the ink droplet from each nozzle can be supplied to the 
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location of hope by the ability shifting the regurgitation timing of the filter material from each 
nozzle to this. 

[0021] Moreover, in the manufacture approach of the 1st and 2nd color filters of the above, the 
die length of vertical-scanning migration of a head can be determined as follows. That is, when 
setting to theta the include angle at which n and said nozzle train accomplish the number of said 
groups formed of L and said division in said nozzle queue length with said direction of vertical 
scanning, die-length delta of said vertical-scanning migration can be made into the integral 
multiple of delta**(L/n) costheta. According to this configuration, a head can move two or more 
nozzles in the direction of vertical scanning for every nozzle group. Considering the case where 
it is divided into four nozzle groups as a result, for example, a nozzle train, horizontal scanning of 
each part on a substrate is done in piles by four nozzle groups. 

[0022] Next, in the manufacture approach of the 1st and 2nd color filters of the above, the 
control approach of not making a filter material breathe out is employable from some nozzles for 
both ends of said nozzle train. It is as having explained in relation to drawing 24 (a) that ink 
regurgitation distribution changes compared with other parts in a part for the both ends of a 
nozzle train in a general head. If two or more nozzles with the uniform ink regurgitation 
distribution except some nozzles for the nozzle train both ends where change is large will be 
used about the ink jet head which has such an ink regurgitation distribution property, thickness 
of a filter element can be superficially made into homogeneity. 

[0023] Moreover, when processing without using some nozzles of the edge part of a nozzle train 
as mentioned above, the die length of vertical-scanning migration of a head can be determined 
as follows. That is, when setting to theta the include angle at which n and a nozzle train 
accomplish the number of groups formed of L and division in the die length of the part except 
the edge nozzle made not to make ink breathe out among nozzle trains with the direction of 
vertical scanning, die-length delta of vertical-scanning migration can be made into the integral 
multiple of delta**(L/n) costheta. 

[0024] Next, as for the color filter manufactured by the manufacture approach of the 1 st and 
2nd color filters of the above, it is common to be formed by arranging superficially the filter 
element of two or more colors, such as R (red), G (green), B (blue), or C (cyanogen), M 
(Magenta), Y (yellow), to a proper pattern. When manufacturing a color filter with the filter 
element of such two or more colors, said two or more heads perform the 1st or 2nd horizontal- 
scanning process, the color of the filter material in which each heads of two or more carry out 
the regurgitation is changed, and it can realize by performing the 1st or 2nd horizontal-scanning 
process for every head. 

[0025] Moreover, two or more nozzle trains are prepared in a head, and the nozzle belonging to 
each nozzle train may be made to carry out the regurgitation of the filter material of a 
respectively different color to it as other examples of the approach of manufacturing a color 
filter with the filter element of such two or more colors. 

[0026] Next, the manufacturing installation of the color filter concerning this invention In the 
manufacturing installation of a color filter which arranges a filter element on a substrate The 
head which has the nozzle train in which two or more nozzles were arranged, and the 1st 
horizontal-scanning means to which horizontal scanning of one side of said substrates is carried 
out along a main scanning direction to another side, The 2nd horizontaHscanning means to which 
horizontal scanning of either said head or said substrates is carried out along said main scanning 
direction to another side is provided. Said 2nd horizontal-scanning means A part of crossover 
field of said nozzle train in said 1st horizontal scanning and said substrate is characterized by 
carrying out horizontal scanning so that it may lap with a part of those crossover fields [ at 
least ] in said 1st horizontal scanning. 

[0027] In the manufacturing installation of the above-mentioned color filter, when it has an ink 
supply means to supply a filter material to a head, a vertical-scanning means to move a head in 
the direction of vertical scanning which intersects a main scanning direction, the nozzle 
regurgitation control means that controls the regurgitation of the ink from a nozzle, it is 
desirable. 

[0028] Next, the manufacture approach of liquid crystal equipment is the manufacture approach 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



11/20/2006 



I 



JP,2002-250811,A [DETAILED DESCRIPTION] 



Page 5 of 23 



about the liquid crystal equipment with which a color filter is formed in one substrate among the 
substrates of the pair which pinches liquid crystal, and adopts as this invention the manufacture 
approach of one color filter of the inside mentioned above in the process which forms a color 
filter in a substrate. 

[0029] Next the manufacturing installation of the color filter described above as a device for 
manufacturing a part of the manufacturing installation, especially a color filter is used for the 
manufacturing installation of the liquid crystal equipment concerning this invention. 
[0030] Next, the manufacture approach of EL equipment concerning this invention is explained. 
Generally, EL equipment can be manufactured by the manufacture approach of the color filter 
described above since EL luminous layer has adopted on a substrate the configuration arranged 
in the shape of a dot, and the same approach. That is, if the "filter material" in the manufacture 
approach of the above-mentioned color filter is permuted by "EL luminescent material", it will 
become the manufacture approach of EL equipment in this invention. 

[0031] Moreover, it is realizable with the same configuration as the manufacturing installation of 
the color filter which also described above the manufacturing installation of 1st EL equipment 
concerning this invention. If it is in this case, of course, the ingredient breathed out from a head 
turns into EL luminescent material. 

[0032] Moreover, this invention can be used for various technology fields by changing suitably 
the above-mentioned color filter, liquid crystal equipment, and not only EL equipment but a 
regurgitation ingredient and discharged substance-ed. 

[0033] Moreover, the liquid crystal equipment and EL equipment which were created by the 
manufacture approach of the liquid crystal equipment of this invention and the manufacture 
approach of EL equipment can mainly be used as a display object, and are used for the 
electronic equipment especially represented by a personal computer, a cellular phone, portable 
information machines and equipment, etc. 

[0034] Moreover, the field of the invention on industry is a very large technique, and the 
electronic parts which adopted this approach as a part of that production process can also use 
the regurgitation approach of the ingredient of this invention for the electronic equipment 
represented by a personal computer, a cellular phone, portable information machines and 
equipment, etc. 
[0035] 

[Embodiment of the Invention] (The 1 st operation gestalt) The manufacture approach of a color 
filter and 1 operation gestalt of the manufacturing installation are explained hereafter. First, 
before explaining those manufacture approaches and manufacturing installations, the color filter 
manufactured using those manufacture approaches etc. is explained. Drawing 6 (a) shows 
typically the planar structure of 1 operation gestalt of a color filter. Moreover, drawing 7 (d) 
shows the cross-section structure according to the VII-VII line of drawing 6 (a). 
[0036] The color filter 1 of this operation gestalt forms two or more filter elements 3 in the front 
face of the substrate 2 of the shape of a rectangle formed by glass, plastics, etc. in the shape of 
a dot matrix with the shape of a dot pattern, and this operation gestalt, and as further shown in 
drawing 7 (d), it is formed by carrying out the laminating of the protective coat 4 on it. In 
addition, drawing 6 (a) shows superficially the color filter 1 in the condition of having removed 
the protective coat 4. 

[0037] A filter element 3 is formed by fill uping with color material the field of the shape of two 
or more rectangle which was divided by the septum 6 formed in the grid-like pattern with the 
resin ingredient without translucency, and was located in a line in the shape of a dot matrix. 
Moreover, these filter elements 3 are formed of the color material of any 1 color of R (red), G 
(green), and the B (blue), respectively, and each of those color filter elements 3 are put in order 
by the predetermined array. As this array, the stripe array shown in drawing 8 (a), the mosaic 
array shown in drawing 8 (b), the delta array shown in drawing 8 (c) are known, for example. 
[0038] A stripe array is a color scheme in which all the columns of a matrix become the same 
color. A mosaic array is a color scheme in which three filter elements of the arbitration located 
in a line on the straight line in every direction become three colors of R (red), G (green), and B 
(blue). And a delta array is a color scheme in which three filter elements to which arrangement 
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of a filter element is carried out in a completely different class, and which arbitration adjoins 
become three colors of R, G, and B. 

[0039] In addition, in this example, although three colors of R (red), G (green), and B (blue) were 
adopted, of course, the combination of C (cyanogen), M (Magenta), and Y (yellow) is also 
possible. The magnitude of a color filter 1 is 1.8 inches. Moreover, the magnitude of one filter 
element 3 is 30micrometerx100micrometer. Moreover, spacing between each filter element 3 and 
the pitch between the so-called elements are 75 micrometers. 

[0040] In using the color filter 1 of this operation gestalt as an optical element for a full color 
display, it performs a full color display by forming one pixel for R, G, and the B3 piece filter 
element 3 as one unit, and making any one or those combination of R, G, and B in 1 pixel pass 
light alternatively. At this time, the septum 6 formed with the resin ingredient without 
translucency acts as a black matrix. 

[0041] The above-mentioned color filter 1 is cut down from the mother substrate 12 of a large 
area as shown in drawing 6 (b). Each color filter 1 is formed by specifically forming the pattern 
for one piece of a color filter 1 in each front face of two or more color filter formation fields 1 1 
set up in the mother substrate 12 first, forming the slot for cutting in the surroundings of those 
color filter formation fields 1 1 further, and cutting the mother substrate 12 along those slots 
further. 

[0042] The manufacture approach of manufacturing hereafter the color filter 1 shown in drawin g 
6 (a), and its manufacturing installation are explained. 

[0043] Drawing 7 shows the manufacture approach of a color filter 1 typically in order of the 
process. First, with the resin ingredient which does not have translucency in the front face of 
the mother substrate 12, a septum 6 is seen from arrow-head B, and it forms in a grid-like 
pattern. The part 7 of the grid hole of a grid-like pattern is the field in which a filter element 3 is 
formed, i.e., a filter-element field. The flat-surface dimension at the time of seeing from [ of each 
filter-element field 7 formed by this septum 6 ] arrow-head B is formed in about 
30micrometerx1 OOmicrometer. 

[0044] A septum 6 has collectively the function which prevents a flow of the filter-element 
ingredient supplied to the filter-element field 7, and the function of a black matrix. Moreover, a 
septum 6 is formed by the patterning technique of arbitration, for example, the photolithography 
method, and is further heated and calcinated at a heater if needed. 

[0045] As shown in drawing 7 (b) after formation of a septum 6, each filter-element field 7 is 
filled with the filter-element ingredient 13 by supplying the drop 8 of a filter-element ingredient 
to each filter-element field 7. In drawing 7 (b), sign 13R shows the filter-element ingredient 
which has the color of R (red), and sign 13G show the filter-element ingredient which has the 
color of G (green), and sign 13B shows the filter-element ingredient which has the color of B 
(blue). 

[0046] If each filter-element field 7 is filled up with the filter-element ingredient of the specified 
quantity, at a heater, the mother substrate 12 will be heated at about 70 degrees C, and the 
solvent of a filter-element ingredient will be evaporated. By this evaporation, as shown in 
drawing 7 (c), the volume of the filter-element ingredient 13 decreases. When reduction in the 
volume is intense, supply and heating of a drop of the drop of a filter-element ingredient are 
repeated and performed until thickness sufficient as a color filter is obtained. Each color filter 
element 3 which only the solid content of a filter-element ingredient remains and film-izes, and 
finally wishes by this by the above processing is formed. 

[0047] After a filter element 3 is formed of the above, in order to dry those filaments 3 
completely, heat-treatment of predetermined time is performed at predetermined temperature. 
Then, for example, a protective coat 4 is formed using proper technique, such as a spin coat 
method, the roll coat method, and the ripping method. This protective coat 4 is formed for 
flattening of protection of filter-element 3 grade, and the front face of a color filter 1. 
[0048] Drawing 9 shows 1 operation gestalt of the ink jet equipment for performing the 
provisioning process of the filter-element ingredient shown in drawing 7 (b). This ink jet 
equipment 16 is equipment for making the filter-element ingredient of an one color in R, G, and 
B, for example, R color, breathe out and adhere to the predetermined location in each color filter 
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formation field 1 1 in the mother substrate 12 (to refer to drawing 6 (b)) as a drop of ink. 
Although the ink jet equipment for the filter-element ingredient of G color and the filter-element 
ingredient of B color is also prepared for each, since those structures can be made the same as 
the thing of drawing 9 , the explanation about them is omitted. 

[0049] The head unit 26 which ink jet equipment 16 equipped with the ink jet head 22 in drawing 
9 , The head positional controller 17 which controls the location of the ink jet head 22, The 
substrate positional controller 18 which controls the location of the mother substrate 12, and 
the horizontal-scanning driving gear 19 which carries out horizontal-scanning migration of the ink 
jet head 22 to the mother substrate 12, The vertical-scanning driving gear 21 which carries out 
vertical-scanning migration of the ink jet head 22 to the mother substrate 12, It has the control 
apparatus 24 which manages whole control of the substrate feeder 23 which supplies the mother 
substrate 12 to the predetermined activity location in ink jet equipment 16, and ink jet equipment 
16. 

[0050] Each equipment of the head positional controller 17, the substrate positional controller 
18, the horizontal-scanning driving gear 19, and the vertical-scanning driving gear 21 is installed 
on the base 9. Moreover, each of those equipments are covered with covering 14 if needed. 
[0051] The ink jet head 22 has the nozzle train 28 formed by arranging two or more nozzles 27 in 
seriate, as shown in drawing 1 1 . The number of nozzles 27 is 180, the aperture of a nozzle 27 is 
28 micrometers, and the nozzle pitch between nozzles 27 is 141 micrometers. The direction Y of 
vertical scanning which intersects perpendicularly with the main scanning direction X and it to a 
color filter 1 and the mother substrate 12 in drawing 6 (a) and drawing 6 (b) is set up as 
illustration in drawing 1 1 . 

[0052] The ink jet head 22 makes a filter-element ingredient adhere to the predetermined 
location in the mother substrate 12 (to refer to drawing 6 (b)) by carrying out the regurgitation of 
the filter-element ingredient as ink alternatively from two or more nozzles 27, while a location is 
carried out so that it may extend in the direction where that nozzle train 28 intersects a main 
scanning direction X, and carrying out a parallel displacement to this main scanning direction X. 
Moreover, the ink jet head 22 can shift the horizontal-scanning location by the ink jet head 22 at 
the predetermined spacing by carrying out parallel translation only of the predetermined distance 
in the direction Y of vertical scanning. 

[0053] The ink jet head 22 has the internal structure shown in drawing 13 (a) and drawing 13 (b). 
Specifically, the ink jet head 22 has two or more batch members 32 which join them to the 
nozzle plate 29 made from stainless steel, and the diaphragm 31 which counters it mutually. 
Between a nozzle plate 29 and a diaphragm 31, two or more ink rooms 33 and ****** 34 are 
formed of the batch member 32. Two or more ink rooms 33 and ****** 34 are mutually open for 
free passage through a path 38. 

[0054] The ink feed holes 36 are formed in the proper place of a diaphragm 31, and the ink 
feeder 37 is connected to these ink feed holes 36. This ink feeder 37 supplies the filter-element 
ingredient M of an one color in R, G, and B, for example, R color, to the ink feed holes 36. It is 
[ ingredient / M / which was supplied / filter-element ] full of ****** 34, and further full of the 
ink room 33 through a path 38. [ ingredient ] 

[0055] The nozzle 27 for injecting the filter-element ingredient M in the shape of jet from the ink 
room 33 is formed in the nozzle plate 29. Moreover, the rear face of the field which forms the ink 
room 33 of a diaphragm 31 is made to correspond to this ink room 33, and the ink pressurization 
object 39 is attached in it. This ink pressurization object 39 has the electrodes 42a and 42b of 
the pair which pinches this in piezoelectric-device 41 list, as shown in drawing 13 (b). It bends 
and a piezoelectric device 41 deforms so that it may project by energization to Electrodes 42a 
and 42b to the outside shown by the arrow head C, and thereby, the volume of the ink room 33 
increases. Then, the filter-element ingredient M equivalent to a part for the volume which 
increased flows into the ink room 33 through a path 38 from ****** 34. 

[0056] Next, if the energization to a piezoelectric device 41 is canceled, both this piezoelectric 
device 41 and the diaphragm 31 will return to the original configuration. Thereby, since the ink 
room 33 also returns to the original volume, the pressure of the filter-element ingredient M in 
the interior of the ink room 33 rises, and from a nozzle 27, towards the mother substrate 12 
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(refer to drawing 6 (b)), the filter-element ingredient M serves as a drop 8, and it spouts, in 
addition — the periphery of a nozzle 27 — the hole of the flight deflection of a drop 8, or a 
nozzle 27 — the ** ink layer 43 which consists of nickel-tetrafluoroethylene eutectoid deposit in 
order to prevent plugging etc. is formed. 

[0057] In drawing 10 , the head positional controller 17 has the Z motor 48 to which the parallel 
displacement of the alpha motor 44 to which the field internal version of the ink jet head 22 is 
carried out, the beta motor 46 which carries out rocking rotation of the ink jet head 22 at the 
circumference of an axis parallel to the direction Y of vertical scanning, the gamma motor 47 
which carries out rocking rotation of the ink jet head 22 at the circumference of an axis parallel 
to a main scanning direction, and the ink jet head 22 is carried out in the vertical direction. 
[0058] The substrate positional controller 18 shown in drawing 9 has the table 49 which carries 
the mother substrate 12, and the theta motor 51 to which the field internal version of the table 
49 is carried out like an arrow head theta in drawing 10 . Moreover, the horizontal-scanning 
driving gear 19 shown in drawing 9 has the guide rail 52 prolonged to a main scanning direction X, 
and the slider 53 which built in the linear motor by which a pulse drive is carried out, as shown in 
drawing 10 . When the linear motor to build in operates, along with a guide rail 52, the parallel 
displacement of the slider 53 is carried out to a main scanning direction. 

[0059] Moreover, the vertical-scanning driving gear 21 shown in drawin g 9 has the guide rail 54 
prolonged in the direction Y of vertical scanning, and the slider 56 which built in the linear motor 
by which a pulse drive is carried out, as shown in drawing 10 . When the linear motor to build in 
operates, along with a guide rail 54, the parallel displacement of the slider 56 is carried out in the 
direction Y of vertical scanning. 

[0060] The linear motor by which a pulse drive is carried out into a slider 53 or a slider 56 can 
control the location on the main scanning direction X of the ink jet head 22 which could perform 
angle-of-rotation control of an output shaft minutely by the pulse signal supplied to this motor, 
therefore was supported by the slider 53, the location on the direction Y of vertical scanning of a 
table 49, etc. with high definition. In addition, the position control of the ink jet head 22 or a table 
49 is not restricted to the position control which used the pulse motor, but can also be realized 
by the feedback control using a servo motor, and the control approach of other arbitration. 
[0061] The substrate feeder 23 shown in drawing 9 has the substrate hold section 57 which 
holds the mother substrate 12, and the robot 58 which conveys the mother substrate 12. A 
robot 58 has the pedestal 59 put on installation sides, such as a floor and the ground, the rise- 
and-fall shaft 61 which carries out rise-and-fall migration to a pedestal 59, the 1st arm 62 which 
rotates the rise-and-fall shaft 61 as a core, the 2nd arm 63 rotated to the 1st arm 62, and the 
adsorption pad 64 prepared in the tip inferior surface of tongue of the 2nd arm 63. The 4 
adsorption pad 64 can adsorb the mother substrate 12 by air suction etc. 
[0062] In drawing 9 , by the horizontal-scanning driving gear 19, it drives, and it is under the 
locus of the ink jet head 22 which carries out horizontal-scanning migration, and capping 
equipment 76 and cleaning equipment 77 are arranged in one near location of the vertical- 
scanning driving gear 21. Moreover, the electronic balance 78 is arranged in the near location of 
another side. Cleaning equipment 77 is equipment for washing the ink jet head 22. The electronic 
balance 78 is a device which measures the weight of the drop of the ink breathed out from each 
nozzle 27 (refer to drawing 1 1 ) in the ink jet head 22 for every nozzle. And capping equipment 
76 is equipment for preventing desiccation of a nozzle 27 (refer to drawing 1 1 ), when the ink jet 
head 22 is in a standby condition. 

[0063] Near the ink jet head 22, the camera 81 for heads is arranged by the relation which 
moves to the ink jet head 22 and one. Moreover, the camera 82 for substrates supported by the 
means for supporting (not shown) formed on the base 9 is arranged in the location which can 
photo the mother substrate 12. 

[0064] The control apparatus 24 shown in drawing 9 has the body section 66 of a computer 
which held the processor, the keyboard 67 as an input device, and the CRT (Cathode Ray Tube) 
display 68 as an indicating equipment. The above-mentioned processor has, as shown in drawing 
15 , CPU (Central Processing Unit)69 which performs data processing, and the memory 71, i.e., 
the information storage, which memorizes various information. 
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[0065] Each device of the head drive circuit 72 which drives the head positional controller 17 
shown in drawing 9 , the substrate positional controller 18, the horizontal-scanning driving gear 
19, the vertical-scanning driving gear 21, and the piezoelectric device 41 (refer to drawing 13 (b)) 
in the ink jet head 22 is connected to CPU69 through an input/output interface 73 and a bus 74 
in drawing 15 . Moreover, each device of the substrate feeder 23, an input device 67, a display 
68, the electronic balance 78, cleaning equipment 77, and capping equipment 76 is also 
connected to CPU69 through an input/output interface 73 and a bus 74. 

[0066] Memory 71 RAM (Random Access Memory), Semiconductor memory called ROM (Read 
Only Memory) etc., It is a concept containing external storage, such as a hard disk, a CD-ROM 
reader, and a disk mold storage, etc. functionally The storage region which memorizes the 
program software with which the control procedure of actuation of ink jet equipment 16 was 
described, The storage region for memorizing the regurgitation location in the mother substrate 
12 (referring to drawing 6 ) of one color in R, G, and B for realizing various kinds of R and G 
which are shown in drawing 8 , and B array (what is considered now is R1 color) as coordinate 
data, In addition to this, the field which functions as the storage region for memorizing the 
vertical-scanning movement magnitude of the mother substrate 12 to the direction Y of vertical 
scanning in drawing 10 , the work area for CPU69, a temporary file, etc., and various kinds of 
storage regions are set up. 

[0067] CPU69 is what performs control for carrying out the regurgitation of ink, i.e., the filter- 
element ingredient, to the mother substrate 12 in a surface predetermined location according to 
the program software memorized in memory 71. As a concrete functional implementation part 
The cleaning operation part which performs the operation for realizing cleaning treatment, It has 
the capping operation part for realizing capping processing, the gravimetry operation part which 
performs the operation for realizing the gravimetry using the electronic balance 78 (referring to 
drawing 9 ), and the drawing operation part which performs the operation for drawing a filter- 
element ingredient by the ink jet. 

[0068] The drawing starting position operation part for setting the ink jet head 22 to the initial 
valve position for drawing, if drawing operation part is divided in detail, The horizontal-scanning 
control operation part which calculates the control for carrying out scan migration of the ink jet 
head 22 at the rate of predetermined to a main scanning direction X, The vertical-scanning 
control operation part which calculates control only for the predetermined amount of vertical 
scanning to shift the mother substrate 12 in the direction Y of vertical scanning, And it has 
various kinds of functional operation part called the nozzle regurgitation control operation part 
which performs the operation for controlling whether any of two or more nozzles 27 in the ink jet 
head 22 are operated, and the regurgitation of ink, i.e., the filter-element ingredient is carried 
out. 

[0069] In addition, although each above-mentioned function was carried out to realizing in 
software using CPU69 with this operation gestalt, when each above-mentioned function can be 
realized by the independent electronic circuitry which does not use CPU, it is also possible to 
use such an electronic circuitry. 

[0070] It explains based on the flow chart which shows actuation of the ink jet equipment 16 
which consists of the above-mentioned configuration hereafter to drawing 16 . 
[0071] If ink jet equipment 16 operates by powering on by the operator, in step SI, initial setting 
will be performed first. Specifically, the head unit 26, the substrate feeder 23, and control 
apparatus 24 grade are set to the initial state decided beforehand. 

[0072] Next, if gravimetry timing comes (it is YES at step S2), the head unit 26 of drawing JO will 
be moved to the place of the electronic balance 78 of drawing 9 with the horizontal-scanning 
driving gear 19 (step S3), and the amount of the ink breathed out from a nozzle 27 will be 
measured about each of all the nozzles 27 using the electronic balance 78 (step S4). And 
according to the ink regurgitation property of a nozzle 27, the electrical potential difference 
impressed to the piezoelectric device 41 corresponding to each nozzle 27 is adjusted (step S5). 
[0073] Next, if cleaning timing comes (it is YES at step S6), the head unit 26 will be moved to 
the place of cleaning equipment 77 with the horizontal-scanning driving gear 19 (step S7), and 
the ink jet head 22 will be cleaned with the cleaning equipment 77 (step S8). 
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[0074] When neither gravimetry timing nor cleaning timing comes (it is NO at steps S2 and S6), 
or when those processings are completed, in step S9, the substrate feeder 23 of drawing 9 is 
operated and the mother substrate 12 is supplied to a table 49. Suction maintenance of the 
mother substrate 12 in the substrate hold section 57 is carried out with the adsorption pad 64, 
next the rise-and-fall shaft 61, the 1st arm 62, and the 2nd arm 63 are specifically moved, even 
a table 49 is conveyed and the mother substrate 1 2 is pushed against the gage pin 50 (refer to 
drawing 10 ) further prepared for the proper place of a table 49 beforehand. In addition, in order 
to prevent location gap of the mother substrate 12 on a table 49, it is desirable to fix the mother 
substrate 12 to a table 49 with means, such as air suction. 

[0075] Next, observing the mother substrate 12 with the camera 82 for substrates of drawing 9 , 
by rotating the output shaft of the theta motor 51 of drawing 10 in a minute include-angle unit, 
the field internal version of the table 49 is carried out in a minute include-angle unit, and the 
mother substrate 12 is positioned (step S10). Next, an operation determines the location which 
starts drawing by the ink jet head 22, observing the mother substrate 12 with the camera 81 for 
heads of drawing 9 (step S1 1), and the horizontal-scanning driving gear 19 and the vertical- 
scanning driving gear 21 are operated suitably, and the ink jet head 22 is moved to a drawing 
starting position (step S12). 

[0076] At this time, as shown in the (a) location of drawing 1 , the ink jet head 22 is arranged so 
that the nozzle train 28 may incline at an include angle theta to the direction Y of vertical 
scanning of the ink jet head 22. This is a measure for making it the dimension component of the 
direction Y of vertical scanning of the pitch between nozzles become equal geometrically with an 
element pitch, when the pitch between nozzles which is spacing between the adjacent nozzles 
27 differs from the element pitch which is spacing between the adjacent filter elements 3 7, i.e., 
a filter-element formation field, in many cases in the case of usual ink jet equipment and the ink 
jet head 22 is moved to a main scanning direction X. 

[0077] If the ink jet head 22 is put on a drawing starting position at step S12 of drawin g 1 6 , in 
drawing 1 , the ink jet head 22 will be put on the (a) location. Then, horizontal scanning to a main 
scanning direction X is started at step S13 of drawing 16 , and the regurgitation of ink is started 
by coincidence. The horizontal-scanning driving gear 19 of drawing 10 operates, the ink jet head 
22 specifically carries out scan migration linearly at a fixed rate to the main scanning direction X 
of drawin g 1 , and during the migration, when the nozzle 27 corresponding to the filter-element 
field 7 which should supply ink reaches, ink, i.e., a filter-element ingredient is breathed out from 
the nozzle 27. 

[0078] In addition, the ink discharge quantity at this time is one fourth of amounts of the whole 
quantity with 1 /several [ of that whole quantity instead of the amount which buries all the 
volume of the filter-element field 7 ] of these operation gestalten. It is because all volume is for 
each filter-element field 7 not to be filled by 1 time of the ink regurgitation from a nozzle 27, and 
to be fill uped with this operation gestalt by 4 times of heavy regurgitation with the heavy 
regurgitation of several times of ink regurgitation so that this may be mentioned later. 
[0079] After horizontal scanning for one line to the mother substrate 12 is completed (it is YES 
at step S14), the inversion transfer of the ink jet head 22 is carried out, and it returns to an 
initial valve position (a) (step S15). And only the amount of vertical scanning (on these 
specifications, this distance will be called "delta") which drove with the vertical-scanning driving 
gear 21, and was beforehand decided in the direction Y of vertical scanning moves the ink jet 
head 22 further (step S16). 

[0080] With this operation gestalt, CPU69 divides notionally into two or more groups n two or 
more nozzles 27 which form the nozzle train 28 of the ink jet head 22 in drawing 1 . With this 
operation gestalt, the nozzle train 28 of die-length L which consists of n= 4 [27 ], i.e., 180 
nozzles, is divided and considered in four groups. Thereby, one nozzle group is decided to be 
180 / die-length L/n, L/4 [ i.e., ], included 4= 45 pieces in a nozzle 27. The above-mentioned 
amount delta of vertical scanning is set to the above-mentioned vertical-scanning lay length of 
nozzle group die-length L/4, i.e., (L/4), the integral multiple of costheta**. 
[0081] Therefore, the ink jet head 22 which horizontal scanning for one line was completed and 
returned to the initial valve position (a) carries out the parallel displacement only of the distance 
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delta in the direction Y of vertical scanning in drawing 1 , and moves to a location (b). In addition, 
the vertical-scanning movement magnitude delta is not fixed magnitude, and always changes 
according to the need for control. Moreover, although a location (k) shifts for a while and is 
drawn about the main scanning direction X from the location (a) in drawing 1 , this is a measure 
for giving explanation intelligible, and each location from a location (a) to a location (k) is the 
same location about a main scanning direction X in fact. 

[0082] The ink jet head 22 which carried out vertical-scanning migration repeats and performs 
horizontal-scanning migration and the ink regurgitation at step S13 to a location (b). 
Furthermore, after that, the ink jet head 22 repeats horizontal-scanning migration and the ink 
regurgitation, repeating vertical-scanning migration like a location (c) - a location (k) (step S13 - 
step S16), and, thereby, the ink adhesion processing for one train of the color filter formation 
field 11 of the mother substrate 12 completes it. 

[0083] Since the unit movement magnitude which divides the nozzle train 28 into four groups, 
and serves as a foundation of the amount delta of vertical scanning with this operation gestalt 
was determined After above-mentioned horizontal scanning and above-mentioned vertical 
scanning for one train of the color filter formation field 1 1 are completed As for each filter- 
element field 7, in response to four ink regurgitation processings, whole-quantity supply of the 
ink, i.e., filter-element ingredient, of the specified quantity, i.e., predetermined thickness, is done 
in total by four nozzle groups into the complete product by a unit of 1 time, respectively. 
[0084] When the situation of this ink pile regurgitation is shown in detail, it is as being shown in 
drawing 1 (A), drawing 1 (A) — setting — " — a"- "k" — "a" — location - "k" — it is shown, 
the ink layer 79, i.e., the filter-element ingredient layer, to which the front face of the mother 
substrate 12 adhered in piles by the nozzle train 28 of the ink jet head 22 in each location of a 
location. For example, the ink layer of the "a" layer of drawing 1 (A) is formed of the ink 
regurgitation at the time of horizontal scanning of the nozzle train 28 in the "a" location. The ink 
layer of the "b" layer of drawing 1 (A) is formed of the ink regurgitation at the time of horizontal 
scanning of the nozzle train 28 in the "b" location, the following and "c" — a location, the "d" 

location, and the ink regurgitation at the time of horizontal scanning of the nozzle train 28 

in each location of — "c" of drawing 1 (A), "d", Each ink layer of — is formed. 

[0085] That is, with this operation gestalt, four nozzle groups in the nozzle train 28 do horizontal 
scanning of the same part of the color filter formation field 11 in the mother substrate 12 in piles 
4 times, and the thickness T of discharge and the sum total turns into thickness of hope in ink. 
Moreover, the 1st layer of the filter-element ingredient layer 79 in drawing 1 (A) is formed of 
horizontal scanning of the nozzle train 28 in "a" location and "b" location of drawing JL . The 2nd 
layer is formed of horizontal scanning of the nozzle train 28 in each location of "c", "d", and 
"e", and the 3rd layer is formed of horizontal scanning of the nozzle train 28 in each location of 
f , "g", and "h." The 4th layer is formed of horizontal scanning of the nozzle train 28 in each 
location of "i", "j", and "k", and, thereby, the 79 whole of a filter-element ingredient layer is 
formed of it. 

[0086] In addition, the 1st layer, the 2nd layer, the 3rd layer, and the 4th layer are how to call for 
displaying the count of the ink regurgitation for every horizontal scanning of the nozzle train 28 
for convenience, in fact, each class is not necessarily classified physically and the one-layer 
filter-element ingredient layer 79 uniform as a whole is formed. 

[0087] moreover — the operation gestalt shown in drawing 1 — a nozzle train 28 the k 
from the "a" location — vertical-scanning migration carries out one by one to a location, and in 
case it goes, vertical-scanning migration is performed so that the nozzle train 28 in each 
location may not lap about the nozzle train 28 and the direction Y of vertical scanning in other 
locations, however the nozzle train 28 between each location may continue mutually about the 
direction Y of vertical scanning. Therefore, each class of layer [ 1st ] - the 4th layer of the 
filter-element ingredient layer 79 has uniform thickness. 

[0088] Moreover, the vertical-scanning movement magnitude delta of the ink jet head 22 is set 
up so that it may not lap with the boundary line of the nozzle train of the "a" location which 
forms the 1st layer and "b" "c" location, and "d" location and "e" location. [ in which the 
boundary line of the nozzle train of a location forms the 2nd layer ] Similarly, it is set up so that 
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the boundary line between the 2nd layer and the 3rd layer and the boundary line between the 3rd 
layer and the 4th layer may not lap mutually, either, although there is a possibility that stripes 
may be formed in a part for the boundary line part if it laps without the boundary line of the 
nozzle train 28 shifting to the direction of vertical scanning, i.e., the longitudinal direction of 
drawing 1 (A), between each class, if it controls to be able to shift a boundary line between each 
class like this operation gestalt — striped generating — there is also nothing — the filter- 
element ingredient layer 79 of uniform thickness can be formed. 

[0089] Moreover, with this operation gestalt, it precedes repeating horizontal-scanning migration 
and forming the filter-element ingredient layer 79 of the predetermined thickness T by the heavy 
regurgitation of ink, carrying out vertical-scanning migration of the nozzle train 28 per nozzle 
group. First, by making it continue, without putting the nozzle train 28 on "a" location and "b" 
location of drawing 1 , namely, piling up the nozzle train 28, and performing the ink regurgitation 
one by one He is trying to form the filter-element ingredient layer of thickness uniform all over 
the color filter formation field 1 1, and thin first anyhow. 

[0090] There is a possibility that it may become impossible to make ink adhere good, and 
distribution of ink concentration may become an ununiformity if it is in the inclination for **** of 
ink to be bad since it is in the condition that the front face of a substrate 12 generally got dry 
and wettability is low, and the regurgitation of a lot of [ therefore ] ink on the front face of a 
substrate 12 is carried out suddenly locally. On the other hand, if ink is supplied uniformly thinly, 
uniform thickness gets wet and the whole surface of this field 1 1 is set as the condition like this 
operation gestalt, without forming a boundary line in the whole color filter formation field 1 1 as 
much as possible first, it can prevent that the boundary line which was conspicuous into the 
heavy boundary part of ink in the two coats performed after that remains. 

[0091] By the above, if the ink regurgitation for one train of the color filter formation field 1 1 in 
the mother substrate 12 of drawing 6 is completed, the ink jet head 22 will be driven by the 
vertical-scanning driving means 21, and will be conveyed to the initial valve position of the color 
filter formation field 11 of the following train (step S19), and will repeat horizontal scanning, 
vertical scanning, and the ink regurgitation to the color filter formation field 1 1 of the train 
concerned, and will form a filter element in the filter-element formation field 7 (steps S13-S16). 
[0092] then — if the filter element 3 of an one color of R, G, and B, for example, R1 color, is 
formed about all the color filter formation fields 1 1 in the mother substrate 12 (it is YES at step 
S18) — step S20 — the mother substrate 12 — the substrate feeder 23 — or the mother 
substrate 12 after processing is discharged by another conveyance device outside. Then, unless 
directions of processing termination are made by the operator (it is NO at step S21), it returns 
to step S2, and the ink ** arrival activity about R1 color to another mother substrate 12 is 
repeated, and is performed. 

[0093] If there are directions of activity termination from an operator (it is YES at step S21), 
CPU69 will convey the ink jet head 22 to the place of capping equipment 76 in drawing 9 , and 
will perform capping processing to the ink jet head 22 with the capping equipment 76 (step S22). 
[0094] R and G which constitute a color filter by the above, the 1st color of the B3 colors, 
Patterning about R color is completed. After that the mother substrate 12 For example, the 2nd 
color of R, G, and B, For example, it conveys to the ink jet equipment 16 which uses G color as a 
filter-element ingredient, and patterning of G color is performed, it conveys to the ink jet 
equipment 16 which uses as a filter-element ingredient still more finally, the 3rd color, for 
example, B color, of R, G, and B, and patterning of B color is performed. The mother substrate 
12 with which two or more color filters 1 ( drawing 6 (a)) which have the dot array of R, G, and B 
of a hope called a stripe array etc. were formed by this is manufactured. 

[0095] In addition, the laminating of an electrode, the orientation film, etc. will be further carried 
out to the front face of the thing which uses this color filter 1 for the color display of liquid 
crystal equipment, then this color filter 1. In such a case, if the mother substrate 12 is cut and 
each color filter 1 is cut down before carrying out the laminating of an electrode, the orientation 
film, etc., formation processes, such as a subsequent electrode, will become very troublesome. 
Therefore, it is desirable in such a case, not to cut the mother substrate 12 immediately, after a 
color filter 1 is completed on the mother substrate 12, but to cut the mother substrate 12, after 
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required addition processes, such as electrode formation and orientation film formation, are 
completed. 

[0096] As mentioned above, according to the manufacture approach of a color filter and 
manufacturing installation concerning this operation gestalt Each filter element 3 in the color 
filter 1 shown in drawing 6 (a) is not formed of one horizontal scanning to the direction of X by 
the ink jet head 22 (refer to drawing 1 ). One filter element 3 each is formed in predetermined 
thickness by receiving the ink regurgitation in piles 4 times with this operation gestalt n times of 
two or more nozzles 27 belonging to a different nozzle group. For this reason, even when 
variation exists in ink discharge quantity among two or more nozzles 27 temporarily, it can 
prevent that variation arises in thickness among two or more filter elements 3, and, so, the light 
transmission property of a color filter can be superficially made into homogeneity. 
[0097] Of course, by the manufacture approach of this operation gestalt, since a filter element 3 
is formed by the ink regurgitation which used the ink jet head 22, there is also no need of 
passing through a complicated process like the approach using the photolithography method, and 
an ingredient is not wasted. 

[0098] By the way, it is as having explained in relation to drawing 24 (a) that distribution of the 
ink discharge quantity of two or more nozzles 27 which form the nozzle train 28 of the ink jet 
head 22 becomes an ununiformity. Moreover, especially the nozzle 27 of ** also of the thing 
which exist especially in the both ends of the nozzle train 28 and which ink discharge quantity 
becomes large is as description ten pieces at a time an one end side partly. Thus, compared with 
other nozzles, especially the thing for which many nozzles are used does not have desirable ink 
discharge quantity about making thickness of ink ****, i.e., a filter element, into homogeneity. 
[0099] Therefore, desirably, as shown in drawing 14 , it is good to set up about ten ink 
beforehand partly with the thing which exists in the both ends E of the nozzle train 28 among 
two or more nozzles 27 which form the nozzle train 28 and which does not carry out the 
regurgitation, to divide into plurality, for example, four groups, the nozzle 27 which exists in the 
remaining part F, and to perform vertical-scanning migration per the nozzle group. For example, 
what is necessary is to attach a condition to applied voltage etc. from 20 nozzles 27, in 10 of 
each of both ends, and the sum total, so that the regurgitation of the ink may not be carried out 
to divide 160 of the remaining center section into four pieces for example, at a conceptual 
target, and just to think per [ 160 ] piece / of 4= 40 nozzle groups, when the number of nozzles 
27 is 180. 

[0100] In a **** 1 operation gestalt, although the resin ingredient which does not have 
translucency as a septum 6 was used, of course, it is also possible to use the resin ingredient of 
translucency as a septum 6. In that case, if it is, the metal membrane or resin ingredient of 
protection-frorrHight nature is separately prepared in Shimo of a septum 6 etc., and it is [ the 
location corresponding to between filter elements, for example, a septum 6 top, ] good also as a 
black mask. 

[0101] Moreover, in a **** 1 operation gestalt, although R, G, and B were used as a filter 
element, of course, C (cyanogen), M (MAZENDA), and Y (yellow) may be adopted, for example, 
without being limited to R, G, and B. In that case, what is necessary is to change into the filter- 
element ingredient of R, G, and B, and just to use the filter-element ingredient which has the 
color of C, M, and Y, if it is. Moreover, in a **** 1 operation gestalt, although the septum 6 was 
formed with photolithography, it is also possible to form a septum 6 by the ink jet method like a 
color filter. 

[0102] (The 2nd operation gestalt) Drawing 2 shows typically the case where ink, i.e., a filter- 
element ingredient, is supplied to each filter-element formation field 7 in the color filter 
formation field 1 1 in the mother substrate 12 by the regurgitation using the ink jet head 22, 
according to the manufacture approach of the color filter concerning this invention, and other 
operation gestalten of a manufacturing installation. 

[0103] The process of the outline carried out according to this operation gestalt is the same as 
the process shown in drawing 7 , and the same as the equipment and the device target which 
also showed the ink jet equipment used for ink ** arrival to drawing 9 . Moreover, CPU69 also of 
carrying out the group division of two or more nozzles 27 which form the nozzle train 28 
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notionally at n pieces (four [ for example, ]), and also determining the amount delta of vertical 
scanning by making each nozzle group's die-length L/n or L/4 into unit quantity of drawing 15 is 
the same as that of the case of drawing 1 . 

[0104] The point that this operation gestalt differs from the previous operation gestalt shown in 
drawing 1 is having added the alteration to the program software stored in memory 71 in drawing 
1_5 , and is having added the alteration to the horizontal-scanning control operation specifically 
performed by CPU69, and the vertical-scanning control operation. 

[0105] If it explains more concretely, in drawing 2 , 22, without carrying out return migration to 
an initial valve position after termination of horizontal-scanning migration in ink jet head X1 
direction After only the movement magnitude delta which corresponds in the direction of Y 
immediately at four nozzle groups carries out vertical-scanning migration and moves to a 
location (b), it is controlled to return to the location (b') where horizontal-scanning migration was 
performed to the opposite direction X2 of the last main scanning direction X1, and only distance 
delta shifted in the direction of vertical scanning from the initial valve position (a). In addition, of 
course in the period of both between the horizontal-scanning migration in a location (b') between 
horizontal scanning from a location (a) to a location (a'), and from a location (b), ink is 
alternatively breathed out from two or more nozzles 27. 

[0106] That is, with this operation gestalt, it is carried out by turns continuously, without 
horizontal scanning and vertical scanning of the ink jet head 22 sandwiching return actuation, 
this omits the time amount spent for return actuation, and working hours can be shortened. 
[0107] (The 3rd operation gestalt) Drawing 3 shows typically the case where ink, i.e., a filter- 
element ingredient, is supplied to each filter-element formation field 7 in the color filter 
formation field 1 1 in the mother substrate 12 by the regurgitation using the ink jet head 22, 
according to the manufacture approach of the color filter concerning this invention, and other 
operation gestalten of a manufacturing installation. 

[0108] The process of the outline carried out according to this operation gestalt is the same as 
the process shown in draw ing 7 , and the same as the equipment and the device target which 
also showed the ink jet equipment used for ink ** arrival to drawing 9 . Moreover, CPU69 also of 
also carrying out the group division of two or more nozzles 27 which form the nozzle train 28 
notionally at n pieces (four [ for example, ]) of drawing 15 is the same as that of the case of 
drawing 1 . 

[0109] When the point that this operation gestalt differs from the previous operation gestalt 
shown in drawing 1 sets the ink jet head 22 to the drawing starting position of the mother 
substrate 12 at step S12 of drawing 1 6 , the ink jet head 22 is the point that the direction yvhere 
the nozzle train 28 is prolonged is parallel to the direction Y of vertical scanning, as shown in the 
(a) location of drawing 3 . Such array structure of a nozzle is advantageous structure when the 
pitch between nozzles about the ink jet head 22 and the pitch between elements about the 
mother substrate 12 are equal. 

[0110] Also in this operation gestalt, until the ink jet head 22 reaches [ from an initial valve 
position (a) ] a termination location (k) Repeating horizontal-scanning migration in the direction 
of X, the return migration to an initial valve position, and the vertical-scanning migration with the 
vertical-scanning movement magnitude delta to the direction of Y (the magnitude of delta 
changes by the integral multiple which makes nozzle group die length a unit if needed) Ink, i.e., a 
filter-element ingredient, is alternatively breathed out from two or more nozzles 27, and, thereby, 
a filter-element ingredient is made to adhere during the period of horizontal-scanning migration 
into the filter-element formation field 7 in the color filter formation field 1 1 in the mother 
substrate 12. 

[0111] In addition, with this operation gestalt, since the location of the nozzle train 28 is carried 
out in parallel to the direction Y of vertical scanning, the vertical-scanning movement magnitude 
delta is decided as unit quantity of criteria, a nozzle group's die-length L/n, L/4 [ i.e., ], which 
were divided. 

[0112] (The 4th operation gestalt) Drawing 4 shows typically the case where ink, i.e., a filter- 
element ingredient, is supplied to each filter-element formation field 7 in the color filter 
formation field 1 1 in the mother substrate 12 by the regurgitation using the ink jet head 22, 
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according to the manufacture approach of the color filter concerning this invention, and other 
operation gestalten of a manufacturing installation. 

[01 13] The process of the outline carried out according to this operation gestalt is the same as 
the process shown in drawing 7 , and the same as the equipment and the device target which 
also showed the ink jet equipment used for ink ** arrival to drawing 9 . Moreover, CPU69 also of 
also carrying out the group division of two or more nozzles 27 which form the nozzle train 28 
notionally at n pieces (four [ for example, ]) of drawing 15 is the same as that of the case of 
drawing 1 . 

[01 14] The point that this operation gestalt differs from the previous operation gestalt shown in 
drawing 1 When the ink jet head 22 is set to the drawing starting position of the mother 
substrate 12 at step S12 of drawing 1 6 , The point that the direction where the nozzle train 28 is 
prolonged is parallel to the direction Y of vertical scanning as the ink jet head 22 is shown in the 
"a" location of drawing 4 , It is the point performed by turns continuously, without horizontal 
scanning and vertical scanning of the ink jet head 22 sandwiching return actuation like the case 
of the operation gestalt of drawing 2 . 

[01 15] in addition, with the previous operation gestalt shown in this operation gestalt and drawing 
3 which are shown in drawing 4 , since a main scanning direction X turns into the direction of a 
right angle to the nozzle train 28, the nozzle train 28 is shown in drawing 12 — as — a main 
scanning direction X — meeting — 2 successive-installation **** — a filter-element ingredient 
can be supplied to one filter-element field 7 by two nozzles 27 which appeared in the same 
horizontal-scanning Rhine by things. 

[01 16] (The 5th operation gestalt) Drawing 5 shows typically the case where ink, i.e., a filter- 
element ingredient, is supplied to each filter-element formation field 7 in the color filter 
formation field 1 1 in the mother substrate 12 by the regurgitation using the ink jet head 22, 
according to the manufacture approach of the color filter concerning this invention, and other 
operation gestalten of a manufacturing installation. 

[01 17] The process of the outline carried out according to this operation gestalt is the same as 
the process shown in drawing 7 , and the same as the equipment and the device target which 
also showed the ink jet equipment used for ink ** arrival to drawing 9 . Moreover, CPU69 also of 
also carrying out the group division of two or more nozzles 27 which form the nozzle train 28 
notionally at n pieces (four [ for example, ]) of drawing 1 5 is the same as that of the case of 
drawing 1 . 

[01 18] With the previous operation gestalt shown in drawing 1 , by carrying out vertical-scanning 
migration so that it may continue without piling up the nozzle train 28, the 1st layer was formed 
in the front face of a substrate 12 by the uniform thickness of the filter-element ingredient layer 
79, and the laminating of the 2nd layer of uniform thickness, the 3rd layer, and the 4th layer was 
carried out one by one similarly on the 1st layer. On the other hand, with the operation gestalt of 
drawing 5 , although the method of the 1 st-layer formation is the same as the case of drawing 1 
(A) Layer [ 2nd ] - the 4th layer does not pile up the layer of uniform thickness one by one, and 
is the 2nd layer, the 3rd layer, and the thing partial the 4th layer for which it formed stair-like, 
and it went and the filter-element ingredient layer 79 was finally formed in order in right-hand 
side from the left-hand side of drawing 5 (A). 

[01 19] With the operation gestalt shown in drawing 5 , since the boundary line of the nozzle train 
28 in each class from the 1st layer to the 4th layer has lapped between each class, stripes with 
deep concentration may appear in this boundary section. Also with this operation gestalt, 
however, at the first process After raising wettability by forming the 1st layer of uniform 
thickness all over the color filter formation field 1 1 since it was made to perform the laminating 
of layer [ 2nd ] - the 4th layer after it, thickness is uniform, without forming the 1st layer 
uniformly without nonuniformity extensively Compared with the case where layer [ 1st ] - the 
4th layer is suddenly formed stair-like from left-hand side, the color filter with which there is no 
concentration nonuniformity and stripes are hard to be formed in the boundary section can be 
formed. 

[0120] (The 6th operation gestalt) Drawing 1 7 shows ink jet head 22A used for the manufacture 
approach of the color filter concerning this invention, and the operation gestalt of further others 
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of a manufacturing installation. The point that this ink jet head 22A differs from the ink jet head 
22 shown in drawing 1 1 Nozzle train 28R which carries out the regurgitation of the R color ink, 
and nozzle train 28G which carry out the regurgitation of the G color ink, Three kinds of nozzle 
trains nozzle train 28B which carries out the regurgitation of the B color ink are formed in one 
ink jet head 22A. The ink regurgitation system shown in drawing 13 (a) and drawing 13 (b) is 
prepared in these three kinds of each. R ink feeder 37R is connected to the ink regurgitation 
system corresponding to R color nozzle train 28R. It is having connected G ink feeder 37G to the 
ink regurgitation system corresponding to G color nozzle train 28G, and having connected B ink 
feeder 37B to the ink regurgitation system corresponding to B color nozzle train 28B. 
[0121] The process of the outline carried out according to this operation gestalt is the same as 
the process shown in drawing 7 , and the same as the equipment which also showed the ink jet 
equipment used for ink ** arrival fundamentally to drawing 9 . Moreover, CPU69 also of carrying 
out the group division of two or more nozzles 27 which form the nozzle trains 28R, 28G, and 28B 
notionally at n pieces (four [ for example, ]), and also carrying out vertical-scanning migration of 
the ink jet head 22A with the vertical-scanning movement magnitude delta for every nozzle 
groups of those of drawing 15 is the same as that of the case of drawing 1 . 
[0122] With the operation gestalt shown in drawing 1 , since one kind of nozzle train 28 was only 
formed in the ink jet head 22, when forming a color filter by R, G, and B3 color, the ink jet 
equipment 16 shown in drawing 9 had to be prepared about each three color of R, G, and B. On 
the other hand, since three colors of R, G, and B can be made to adhere to the mother substrate 
12 at coincidence by one horizontal scanning to the direction of X of ink jet head 22A when 
using ink jet head 22A of the structure shown in drawing 1 7 , if it prepares, it is sufficient only 
for ink jet equipment 16 and one head 22. 

[0123] (The 7th operation gestalt) Drawing 18 shows 1 operation gestalt of the manufacture 
approach of the liquid crystal equipment concerning this invention. Moreover, drawing 19 shows 1 
operation gestalt of the liquid crystal equipment manufactured by the manufacture approach. 
Moreover, drawing 20 shows the cross-section structure of liquid crystal equipment where X~X- 
ray in drawing 1 9 was followed. In advance of the manufacture approach of liquid crystal 
equipment, and explanation of a manufacturing installation, first, the example is given and the 
liquid crystal equipment manufactured by the manufacture approach is explained. In addition, the 
liquid crystal equipment of this operation gestalt is liquid crystal equipment of the transflective 
reflective method which performs a full color display by the passive matrix. 

[0124] In drawing 19 , liquid crystal equipment 101 mounts ICs 103a and 103b for a liquid crystal 
drive as a semiconductor chip in a liquid crystal panel 102, connects FPC (Flexible Printed 
Circuit)104 as a wiring connection element to a liquid crystal panel 102, and is formed by forming 
a lighting system 106 in the rear-face side of a liquid crystal panel 102 as a back light further. 
[0125] A liquid crystal panel 102 is formed by sticking 1st substrate 107a and 2nd substrate 
107b by the sealant 108. A sealant 108 is formed by making epoxy system resin adhere to the 
inside front face of 1st substrate 107a or 2nd substrate 107b annularly by screen-stencil etc. 
Moreover, inside a sealant 108, as shown in drawing 20 , spherical or the flow material 109 
formed in the shape of a cylinder is contained in the state of distribution with a conductive 
ingredient. 

[0126] In drawing 20 , 1st substrate 107a has transparent glass and tabular base material 111a 
formed by transparent plastics etc. The reflective film 1 1 2 is formed in the inside front face (top 
front face of drawing 20 ) of this base material 111a, the laminating of the insulator layer 1 13 is 
carried out on it, on it, 1st electrode 1 14a sees from arrow-head D, it is formed in the shape of a 
stripe (refer to drawin g 19 ), and orientation film 1 16a is further formed on it. Moreover, the 
outside front face (bottom front face of drawing 20 ) of base material 111a is equipped with 
polarizing plate 1 17a by attachment etc. 

[0127] Although the twist is also actually drawing those stripe spacing sharply and widely in 
order for drawing 1 9 to show the array of 1st electrode 1 14a intelligibly, and the number of 1st 
electrode 1 14a is therefore drawn few, as for 1st electrode 1 14a, an a large number book is 
formed more on base material 111a in fact. 

[0128] In drawing 20 , 2nd substrate 107b has transparent glass and tabular base material 111b 
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formed by transparent plastics etc. A color filter 1 18 is formed in the inside front face (bottom 
front face of drawing 20 ) of this base material 111b, it sees from arrow-head D in the direction 
where the above-mentioned 1st electrode 114a and 2nd electrode 114b cross at right angles on 
it, and is formed in the shape of a stripe (refer to drawing 19 ), and orientation film 1 16b is 
further formed on it. Moreover, the outside front face (top front face of drawing 20 ) of base 
material 111b is equipped with polarizing plate 117b by attachment etc. 

[0129] Although the twist is also actually drawing those stripe spacing sharply and widely like [ in 
order for drawing 19 to show the array of 2nd electrode 1 14b intelligibly ] the case of 1st 
electrode 1 14a and the number of 2nd electrode 1 14b is therefore drawn few, as for 2nd 
electrode 1 14b, an a large number book is formed more on base material 111b in fact. 
[0130] In drawing 20 , liquid crystal L, for example, STN (SuperTwisted Nematic) liquid crystal, is 
enclosed in the gap surrounded by 1st substrate 107a, 2nd substrate 107b, and the sealant 108 
and the so-called eel gap. Many minute globular form spacers 119 are distributed by the inside 
front face of 1st substrate 107a or 2nd substrate 107b, and when these spacers 119 exist in a 
eel gap, the thickness of the eel gap is maintained by homogeneity. 

[0131] 1st electrode 1 14a and 2nd electrode 1 14b are arranged mutually at orthogonality 
relation, and those crossings are seen from [ of drawing 20 ] arrow-head D, and are arranged in 
the shape of a dot matrix. And each crossing of the shape of the dot matrix constitutes one 
picture element pixel. The color filter 1 18 is formed by seeing each color element of R (red), G 
(green), and B (blue) from arrow-head D, and making it arrange by patterns, such as a 
predetermined pattern, for example, a stripe array, a delta array, and a mosaic array. The one 
above-mentioned picture element pixel supports every one each of the them R, G, and B, and 3 
color picture element pixel of R, G, and B becomes one unit, and 1 pixel is constituted. 
[0132] Images, such as an alphabetic character and a figure, are displayed on the outside of 2nd 
substrate 107b of a liquid crystal panel 102 by making two or more picture element pixels 
arranged in the shape of a dot matrix, therefore a pixel emit light alternatively. Thus, the field 
where an image is displayed is an effective pixel field, and the superficial rectangle field shown by 
the arrow head V in drawing 19 and drawing 20 is an effective viewing area. 
[0133] In drawing 20 , the reflective film 112 is formed with light reflex nature ingredients, such 
as an APC alloy and aluminum (aluminum), and opening 121 is formed in the location 
corresponding to each picture element pixel which is the crossing of 1st electrode 1 14a and 2nd 
electrode 1 14b. As a result, opening 121 is seen from [ of drawing 20 ] arrow-head D, and is 
arranged in the shape of [ as a picture element pixel / same ] a dot matrix. 
[0134] 1st electrode 1 14a and 2nd electrode 1 14b are formed of ITO which is for example, 
transparence electric conduction material. Moreover, the orientation film 116a and 116b is 
formed by making polyimide system resin adhere in the shape of [ of uniform thickness ] film. 
When these orientation film 1 16a and 1 16b receives rubbing processing, the initial orientation of 
the liquid crystal molecule on the front face of 1st substrate 107a and 2nd substrate 107b is 
determined. 

[0135] In drawing 1 9 , 1st substrate 107a is formed in an area larger than 2nd substrate 107b, 
and when sticking these substrates by the sealant 108, 1st substrate 107a has substrate 
overhang section 107c jutted out to the outside of 2nd substrate 107b. And cash-drawer wiring 
1 14c which prolongs for it and comes out of 1st electrode 1 14a to this substrate overhang 
section 107c, 114d of cash-drawer wiring which flows with 2nd electrode 114b on 2nd substrate 
107b through the flow material 109 (refer to drawing 20 ) which exists in the interior of a sealant 
108, It is formed by the pattern with various kinds of appropriate wiring called 11 4f of metal 
wiring connected to the bump for an input of metal wiring 1 14e connected to the bump for an 
input, i.e., the terminal for an input, of IC103a for a liquid crystal drive, and IC103b for a liquid 
crystal drive etc. 

[0136] With this operation gestalt, 1 14d of cash-drawer wiring which flows in cash-drawer wiring 
1 14c and 2nd electrode 1 14b which are prolonged from 1st electrode 1 14a is formed by ITO 
which is the same ingredient as those electrodes, i.e., a conductive oxide. Moreover, the metal 
wiring 1 1 4e and 1 1 4f which is wiring of the input side of ICs 1 03a and 1 03b for a liquid crystal 
drive is formed, the low metallic material, for example, the APC alloy, of an electric resistance 
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value. An APC alloy is an alloy which consists of the alloy which accompanies mainly including 
Ag and contains Pd and Cu, for example, Ag98%, Pd1%, and Cu1%. 

[0137] IC103a for a liquid crystal drive and IC103b for a liquid crystal drive are pasted up and 
mounted in the front face of substrate overhang section 107c by ACF (Anisotropic Conductive 
Film: anisotropy electric conduction film)122. That is, with this operation gestalt, it is formed on 
the substrate as a liquid crystal panel of the so-called COG (Chip On Glass) method of the 
structure where a semiconductor chip is mounted directly. In the mounting structure of this 
COG method, the input-side bump of ICs 103a and 103b for a liquid crystal drive and the metal 
wiring 1 14e and 1 1 4f are connected conductively, it pulls out with the output side bump of ICs 
103a and 103b for a liquid crystal drive, and Wiring 114c and 1 1 4d is connected conductively by 
the electric conduction particle contained inside ACF122. 

[0138] In drawing 19 , FPC104 has the flexible resin film 123, the circuit 126 constituted 
including the chip 124, and the metal wiring terminal 127. A circuit 126 is directly carried in the 
front face of the resin film 123 by the conductive connection technique of soldering and others. 
Moreover, the metal wiring terminal 127 is formed with the electrical conducting material of an 
APC alloy, Cr, and Cu and others. The part in which the metal wiring terminal 127 was formed 
among FPC104 is connected to the part in which metal wiring 1 14e and 1 1 4f of metal wiring 
were formed among 1st substrate 107a by ACF122. And the metal wiring 114e and 1 1 4f by the 
side of a substrate and the metal wiring terminal 127 by the side of FPC flow by work of the 
electric conduction particle contained inside ACF122. 

[0139] The external connection terminal 131 is formed in the side edge of the opposite side of 
FPC104, and it connects with the external circuit which this external connection terminal 131 
does not illustrate. And based on the signal transmitted from this external circuit, ICs 103a and 
103b for a liquid crystal drive drive, a scan signal is supplied to either 1st electrode 1 14a or 2nd 
electrode 1 14b, and a data signal is supplied to another side. Armature-voltage control of the 
picture element pixel of the shape of a dot matrix arranged in the effective viewing area V is 
carried out for each pixel of every by this, consequently the orientation of liquid crystal L is 
controlled for each picture element pixel of every. 

[0140] In drawing 1 9 , the lighting system 106 which functions as the so-called back light has the 
transparent material 132 constituted with acrylic resin etc., the diffusion sheet 133 prepared in 
optical outgoing radiation side 132b of the transparent material 132, the reflective sheet 134 
prepared in the opposite side of optical outgoing radiation side 132b of a transparent material 
132, and LED (Light Emitting Diode)136 as a source of luminescence, as shown in drawing 20 . 
[0141] LED136 is supported by the LED substrate 137 and the supporter (not shown) formed in 
a transparent material 132 and one is equipped with the LED substrate 137. By equipping the 
predetermined location of a supporter with the LED substrate 137, LED 136 is put on the location 
which counters optical incorporation side 132a which is the side side end face of a transparent 
material 132. In addition, the sign 138 shows the shock absorbing material for buffering the 
impact which joins a liquid crystal panel 102. 

[0142] If LED136 emits light, the light is incorporated from optical incorporation side 132a, and is 
led to the interior of a transparent material 132, and while spreading reflecting on the wall 
surface of the reflective sheet 134 or a transparent material 132, outgoing radiation of it will be 
carried out from optical outgoing radiation side 132b as a flat-surface light to the exterior 
through the diffusion sheet 1 33. 

[0143] In drawing 20 , since it is constituted as mentioned above, it reflects by the reflective film 
112 and the liquid crystal equipment 101 of this operation gestalt is again supplied to liquid 
crystal L, after an extraneous light is incorporated inside a liquid crystal panel 102 from the 2nd 
substrate 107b side and the light passes liquid crystal L, when extraneous lights, such as sunlight 
and indoor light, are bright enough. Orientation control of the liquid crystal L is carried out for 
every picture element pixel of R, G, and B with the electrodes 1 14a and 1 14b which pinch this, 
therefore, the light supplied to liquid crystal L is modulated for every picture element pixel, and 
images, such as an alphabetic character and a figure, are displayed on the exterior of a liquid 
crystal panel 102 by the light which passes polarizing plate 117b by the modulation, and the light 
which cannot pass. Thereby, the display of a reflective mold is performed. 
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[0144] On the other hand, when the quantity of light of an extraneous light is not fully obtained, 
LED136 emits light, outgoing radiation of the flat-surface light is carried out from optical 
outgoing radiation side 132b of a transparent material 132, and the light is supplied to liquid 
crystal L through the opening 121 formed in the reflective film 1 12. At this time, like the display 
of a reflective mold, it becomes irregular for every picture element pixel, and, thereby, an image 
is displayed on the exterior with the liquid crystal L with which orientation control of the supplied 
light is carried out. Thereby, the display of a transparency mold is performed. 
[0145] The liquid crystal equipment 101 of the above-mentioned configuration is manufactured 
by the manufacture approach shown in drawing 18 . In this manufacture approach, it is the 
process in which a series of processes of a process P1 - a process P6 form 1st substrate 107a, 
and is the process in which a series of processes of a process P1 1 - a process P14 form 2nd 
substrate 107b. As for the 1st substrate formation process and the 2nd substrate formation 
process, each is usually performed uniquely. 

[0146] First, if the 1st substrate formation process is explained, will use the reflective film 112 
for plurality of a liquid crystal panel 102 for the front face of the mother raw material base 
material of the large area formed by translucency glass, translucency plastics, etc., and the 
photolithography method etc. will be formed in it. Furthermore, an insulator layer 113 is formed 
using the method of forming well-known on it (process P1), next 1st electrode 114a and Wiring 
1 14c, 1 14d, 1 14e, and 1 14f are formed using the photolithography method etc. (process P2). 
[0147] Next, orientation film 1 16a is formed by spreading, printing, etc. on 1st electrode 1 14a 
(process P3), and the initial orientation of liquid crystal is determined by performing rubbing 
processing to the orientation film 1 16a further (process P4). Next, for example by screen-stencil 
etc., a sealant 108 is formed annularly (process P5), and the still more nearly spherical spacer 
1 19 on it is distributed (process P6). Of the above, the 1st substrate of a mother of the large 
area which owns two or more panel patterns on 1st substrate 107a of a liquid crystal panel 102 
in part is formed. 

[0148] Apart from the above 1st substrate formation process, the 2nd substrate formation 
process (the process P1 1 of drawing 18 - process P14) is carried out. First, the mother raw 
material base material of the large area formed by translucency glass, translucency plastics, etc. 
is prepared, and the color filter 1 18 for plurality of a liquid crystal panel 102 is formed in the 
front face (process P1 1). The formation process of this color filter is performed using the 
manufacture approach shown in drawing 7 , and formation of each color filter element of R, G, 
and B in that manufacture approach is performed according to the control approach of the ink 
jet head shown in drawing 1, drawing 2, drawing 3, drawing 4, drawing 5, etc. using the ink jet 
equipment 16 of drawing 9. Since the manufacture approach of these color filters and the control 
approach of an ink jet head are the same as the already explained contents, those explanation is 
omitted. 

[0149] If a color filter 1118, i.e., a color filter, is formed on the mother substrate 12, i.e., a 
mother raw material base material, as shown in drawing 7 (d) Next, 2nd electrode 1 14b is formed 
by the photolithography method (process P12), further, by spreading, printing, etc., orientation 
film 1 16b is formed (process P13), rubbing processing is further performed to the orientation film 
1 16b, and the initial orientation of liquid crystal is decided (process P14). Of the above, the 2nd 
substrate of a mother of the large area which owns two or more panel patterns on 2nd substrate 
107b of a liquid crystal panel 102 in part is formed. 

[01 50] After the 1st substrate of a mother and the 2nd substrate of a mother of a large area are 
formed of the above, those mother substrates of each other are stuck [ alignment /, i.e., after 
carrying out alignment, ] on both sides of a sealant 108 in between (process P21). Thereby, the 
panel part for liquid crystal panel plurality is included, and the panel structure of the empty in the 
condition that liquid crystal is not yet enclosed is formed. 

[0151] Next, a scribe slot, i.e., the slot for cutting, is formed in the predetermined location of the 
panel structure of the completed empty, and the panel structure is further taken a break namely, 
cut on the basis of the scribe slot (process P22). Thereby, the panel structure of the empty of 
the shape of so-called strip of paper in the condition that the opening 110 (refer to drawing 19) 
for liquid crystal impregnation of the sealant 108 of each liquid crystal panel part is exposed to 
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the exterior is formed. 

[0152] Then, liquid crystal L is poured into the interior of each liquid crystal panel part through 
the exposed opening 1 10 for liquid crystal impregnation, and each liquid crystal inlet 1 10 is 
further closed with resin etc. (process P23). The usual liquid crystal impregnation processing 
puts into a chamber etc. the reservoir container and the strip-of-paper-like empty panel by 
which liquid crystal was stored into for example, the reservoir container, and the liquid crystal 
was stored, after it makes the chamber etc. a vacua, it is immersed in a strip-of-paper-like 
empty panel into liquid crystal in the interior of the chamber, and it is performed by opening a 
chamber to atmospheric pressure after that. Since the interior of an empty panel is a vacua at 
this time, the liquid crystal pressurized by atmospheric pressure is introduced inside a panel 
through opening for liquid crystal impregnation. Since liquid crystal adheres to the surroundings 
of the liquid crystal panel structure after liquid crystal impregnation, the strip-of-paper-like 
panel after liquid crystal impregnation processing receives washing processing in a process 24. 
[0153] Then, two or more liquid crystal panels are separately cut down by forming a scribe slot 
in a predetermined location again to the mother panel of the shape of a strip of paper after liquid 
crystal impregnation and washing finish, and cutting a strip-of-paper-like panel on the basis of 
the scribe slot further (process P25). In this way, as shown in drawing 19 to each produced liquid 
crystal panel 102, target liquid crystal equipment 101 is completed by mounting ICs 103a and 
103b for a liquid crystal drive, equipping with a lighting system 106 as a back light and 
connecting FPC104 further (process P26). 

[0154] The manufacture approach of the liquid crystal equipment explained above and especially 
a manufacturing installation have the following descriptions in the phase which manufactures a 
color filter. That is, each filter element 3 in the color filter 1118, i.e., the color filter of drawing 
20, shown in drawing 6 (a) is not formed of one horizontal scanning to the direction of X of the 
ink jet head 22 (refer to drawing 1), and one filter element 3 is formed in every n times of two or 
more nozzles 27 belonging to a different nozzle group, and is formed in predetermined thickness 
by receiving the ink regurgitation in piles 4 times. For this reason, even when variation exists in 
ink discharge quantity among two or more nozzles 27 temporarily, it can prevent that variation 
arises in thickness among two or more filter elements 3, and, so, the light transmission property 
of a color filter can be superficially made into homogeneity. In the liquid crystal equipment 101 of 
drawing 20, I hear that clear color display without an irregular color is obtained, and there is this. 
[0155] Moreover, in the manufacture approach of the liquid crystal equipment of this operation 
gestalt, and a manufacturing installation, since a filter element 3 is formed by the ink 
regurgitation using the ink jet head 22 by using the ink jet equipment 16 shown in drawing 9, 
there is also no need of passing through a complicated process like the approach using the 
photolithography method, and an ingredient is not wasted. 

[0156] (The 8th operation gestalt) Drawing 21 shows 1 operation gestalt of the manufacture 
approach of EL equipment concerning this invention. Moreover, drawing 22 shows the main 
process of the manufacture approach, and the main cross-section structure of EL equipment 
finally acquired. As shown in drawing 22 (d), EL equipment 201 Form the pixel electrode 202 on 
the transparence substrate 204, and between each pixel electrode 202, see bank 205 from 
arrow-head G, and it forms in the shape of a grid. So that a hole injection layer 220 may be 
formed into those grid-like crevices, it may see from arrow-head G and it may become a 
predetermined array of a stripe array etc. R color luminous layer 203R, It is formed by forming G 
color luminous layer 203G and B color luminous layer 203B into each grid-like crevice, and 
forming a counterelectrode 213 on them further. 

[0157] When driving the above-mentioned pixel electrode 202 by the active component of 2 
terminal molds called a TFD (Thin Film Diode: thin-film diode) component etc., the above- 
mentioned counterelectrode 213 is seen from arrow-head G, and is formed in the shape of a 
stripe. Moreover, when driving the pixel electrode 202 by the active component of 3 terminal 
molds called TFT (Thin Film Transistor: thin film transistor) etc., the above-mentioned 
counterelectrode 213 is formed as a single field electrode. 

[0158] The field across which it faces with each pixel electrode 202 and each counterelectrode 
213 becomes one picture element pixel, the picture element pixel of R, G, and B3 color becomes 
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one unit, and one pixel is formed. By controlling the current which flows each picture element 
pixel, what is wished of two or more picture element pixels is made to emit light alternatively, 
and, thereby, the full color image wished to have in the direction of arrow-head H can be 
displayed. 

[0159] The above-mentioned EL equipment 201 is manufactured by the manufacture approach 
shown in drawing 21. That is, like a process P51 and drawing 22 (a), active elements, such as a 
TFD component and a TFT component, are formed in the front face of the transparence 
substrate 204, and the pixel electrode 202 is formed further. As the formation approach, the 
photolithography method, a vacuum-like arrival method, the sputtering method, the metal fog 
method, etc. can be used, for example. As an ingredient of a pixel electrode, the multiple oxide of 
ITO (Indium Tin Oxide), the tin oxide, indium oxide, and a zinc oxide etc. can be used. 
[0160] Next, as shown in a process P52 and drawing 21 (a), the septum 205, i.e., a bank, was 
formed using the well-known patterning technique, for example, the photolithography method, 
and between each transparent electrode 202 was filled with this bank 205. Thereby, improvement 
in contrast, prevention of the color mixture of luminescent material, the optical leakage from 
between a pixel and pixels, etc. can be prevented. Although it will not be limited especially if it 
has endurance to the solvent of EL ingredient as an ingredient of bank 205, organic materials, 
such as that-izing can be carried out [ fluororesin ] by fluorocarbon gas plasma treatment, for 
example, acrylic resin, an epoxy resin, and photosensitive polyimide, are desirable. 
[0161] Next, just before applying the ink for hole injection layers, continuation plasma treatment 
of oxygen gas and the fluorocarbon gas plasma was performed to the substrate 204 (process 
P53). Thereby, a polyimide front face is ******(ed) and an ITO front face can perform wettability 
control by the side of the substrate for hydrophilization being carried out and carrying out 
patterning of the ink jet drop minutely. As equipment which generates the plasma, it can use 
similarly with the equipment which generates the plasma in a vacuum, or the equipment which 
generates the plasma in atmospheric air. 

[0162] Next, as shown in a process P54 and drawing 22 (a), patterning spreading was performed 
for the ink for hole injection layers on discharge and each pixel electrode 202 from the ink jet 
head 22 of the ink jet equipment 16 of drawing 9. The control approach of a concrete ink jet 
head used the approach shown in drawing 1, drawing 2, drawing 3, drawing 4, or drawing 5. The 
solvent was removed on a room temperature and the conditions of 20 minutes after the 
spreading and among the vacuum Otorr) (process P55), and the ink for luminous layers and the 
incompatible hole injection layer 220 were formed among atmospheric air after that by 20 
degrees C (on a hot plate), and heat treatment for 10 minutes (process P56). Thickness was 
40nm. 

[0163] Next, as shown in a process P57 and drawing 22 (b), on the hole injection layer 220 in 
each filter-element field, the ink jet technique was used and the ink for R luminous layers and 
the ink for G luminous layers were applied. Here, each ink for luminous layers followed further 
discharge and the approach which showed the control approach of an ink jet head to drawing 1, 
drawing 2, drawing 3, drawing 4, or drawing 5 from the ink jet head 22 of the ink jet equipment 16 
of drawing 9. According to the ink jet method, detailed patterning can be performed in a short 
time simple. Moreover, it is possible by changing the solid content concentration and discharge 
quantity of an ink constituent to change thickness. 

[0164] After spreading of the ink for luminous layers, and among the vacuum Otorr), the solvent 
was made to remove and (process P58) conjugate continuously by 150 degrees C and heat 
treatment of 4 hours among nitrogen-gas-atmosphere mind on the conditions of a room 
temperature, 20 etc. minutes, etc., and R color luminous layer 203R and G color luminous layer 
203G were formed (process P59). Thickness was 50nm. The luminous layer which conjugated by 
heat treatment is insoluble to a solvent. 

[0165] In addition, before forming a luminous layer, continuation plasma treatment of oxygen gas 
and the fluorocarbon gas plasma may be performed to a hole injection layer 220. Thereby, a 
fluorine ghost layer is formed on a hole injection layer 220, and when ionization potential 
becomes high, hole-injection effectiveness can offer increase and organic electroluminescence 
equipment with high luminous efficiency. 
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[0166] Next, as shown in a process P60 and drawing 22 (c), B color luminous layer 203B was 
formed in piles on R color luminous layer 203R in each picture element pixel, G color luminous 
layer 203G, and a hole injection layer 220. Thereby, it not only forms the three primary colors of 
R, G, and B, but it can bury and carry out flattening of the level difference of R color luminous 
layer 203R and G color luminous layer 203G, and bank 205. Thereby, vertical inter-electrode 
short-circuit can be prevented certainly. By adjusting the thickness of B color luminous layer 
203B, in the laminated structure of R color luminous layer 203R and G color luminous layer 
203G, B color luminous layer 203B acts as an electron injection transportation layer, and does 
not emit light in B color. 

[0167] As the formation approach of the above B color luminous layer 203B, the general spin 
coat method as a wet method can also be adopted, for example, or R color luminous layer 203R 
and the method of forming G color luminous layer 203G, and the same ink jet method can also be 
adopted. 

[0168] Then, as shown in a process P61 and drawing 22 (d), target EL equipment 201 was 
manufactured by forming a counterelectrode 213. A counterelectrode 213 can be formed by 
being made from Mg, Ag, aluminum, Li, etc. using the forming-membranes methods, such as 
vacuum deposition and a spatter, when it is a field electrode. Moreover, when a counterelectrode 
213 is a stripe-like electrode, the formed electrode layer can be formed using the patterning 
technique of the photolithography method etc. 

[0169] Since the control approach shown in drawing 1, drawing 2, drawing 3, drawing 4, or 
drawing 5 as the control approach of an ink jet head was adopted according to the manufacture 
approach of EL equipment explained above, and the manufacturing installation The hole injection 
layer 220 in each picture element pixel in drawing 22 and R and G, and B each color luminous 
layers 203R, 203G, and 203B It is not formed of one horizontal scanning to the direction of X of 
the ink jet head 22 (refer to drawing 1). The hole injection layer and/or each color luminous layer 
in one picture element pixel are formed in n times of two or more nozzles 27 belonging to a 
different nozzle group, and are formed in predetermined thickness by receiving the ink 
regurgitation in piles 4 times. For this reason, even when variation exists in ink discharge 
quantity among two or more nozzles 27 temporarily, it can prevent that variation arises in 
thickness among two or more picture element pixels, and, so, the illuminant cloth property of the 
luminescence side of EL equipment can be superficially made into homogeneity. In the EL 
equipment 201 of drawing 22 (d), I hear that clear color display without an irregular color is 
obtained, and there is this. 

[0170] Moreover, in the manufacture approach of EL equipment of this operation gestalt, and a 
manufacturing installation, since each color picture element pixel of R, G, and B is formed by the 
ink regurgitation using the ink jet head 22 by using the ink jet equipment 16 shown in drawing 9, 
there is also no need of passing through a complicated process like the approach using the 
photolithography method, and an ingredient is not wasted. 

[0171] (Other operation gestalten) although the desirable operation gestalt was mentioned and 
this invention was explained above, this invention is not limited to the operation gestalt, within 
the limits of invention indicated to the claim, is boiled variously and can be changed. 
[0172] For example, with the operation gestalt explained above, as shown in drawing 6 (b), the 
color filter formation field 1 1 of two or more trains is set up into the mother substrate 12. 
Although the case where a filter element 3 was formed in each color filter formation field 1 1 was 
illustrated using the ink jet head 22 smaller than those color filter formation fields 11 It is longer 
than one side of one color filter formation field 11, however this invention can be applied also 
when forming a filter element 3 in one mother substrate 12 using the nozzle train 28 of the die 
length of the mother substrate 12 shorter than one side. 

[01 73] Moreover, although the case where the color filter formation field 1 1 of two or more 
trains was set up into the mother substrate 12 was illustrated with the operation gestalt shown 
in drawing 1 etc., this invention can be applied also when the color filter formation field 1 1 of one 
train is set up into the mother substrate 12. Moreover, it is the almost same magnitude as the 
mother substrate 12, or this invention can be applied also when only one color filter formation 
field 1 1 quite smaller than it is set up into the mother substrate 12. 
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[0174] Moreover, although the ink jet head 22 was moved in the direction of X, horizontal 
scanning of the substrate 12 was carried out and it decided to carry out vertical scanning of the 
substrate 12 by the ink jet head 22 by moving a substrate 12 in the direction of Y with the 
vertical-scanning driving gear 21 in the manufacturing installation of the color filter shown in 
drawing 9 and drawing 10, contrary to this, horizontal scanning can be performed by migration in 
the direction of Y of a substrate 12, and vertical scanning can also be performed by migration in 
the direction of X of the ink jet head 22. 

[0175] Moreover, although the ink jet head of the structure which carries out the regurgitation of 
the ink using bending deformation of a piezoelectric device was used with the above-mentioned 
operation gestalt, the ink jet head of the structure of other arbitration can also be used. 
[0176] Moreover, although illustrated with the above-mentioned operation gestalt only about the 
most general configuration the configuration and a main scanning direction and the direction of 
vertical scanning cross at right angles, the relation between a main scanning direction and the 
direction of vertical scanning is not restricted to orthogonality relation, but should just intersect 
it at an angle of arbitration. 

[0177] As an ingredient made to breathe out, according to the element formed on the object of a 
substrate etc., it is variously selectable, for example, electrical conducting materials, such as a 
silica glass precursor and metallic compounds, the dielectric materials, or the semiconductor 
material other than ink and EL luminescent material mentioned above is mentioned as the 
example. 

[0178] Moreover, although the above-mentioned operation gestalt has explained the manufacture 
approach of the manufacture approach of the manufacture approach of a color filter and a 
manufacturing installation, and liquid crystal equipment and a manufacturing installation, and EL 
equipment, and the manufacturing installation as an example, this invention can be used for the 
technology at large which performs detailed patterning on an object, without being limited to 

r 

these. 

[0179] For example, formation of various semiconductor devices (a thin film transistor, thin-film 
diode, etc.), various circuit patterns, and an insulator layer etc. is mentioned as an example of 
the use range. 

[0180] As an ingredient made to breathe out from a head, according to the element formed on 
the object of a substrate etc., it is variously selectable, for example, electrical conducting 
materials, such as a silica glass precursor and metallic compounds, the dielectric materials, or 
the semiconductor material other than ink and EL luminescent material mentioned above is 
mentioned as the example. 

[0181] Moreover, although the "ink jet head" has been called with the above-mentioned 
operation gestalt since it is simple, the discharged substance breathed out from this ink jet head 
is not limited to ink, for example, various things, such as conductive ingredients, such as the 
above-mentioned EL luminescent material, a silica glass precursor, and metallic compounds, 
dielectric materials, or a semiconductor material, cannot be overemphasized. The liquid crystal 
equipment and EL equipment which were manufactured by the manufacture approach of the 
above-mentioned operation gestalt can be carried in the display of electronic equipment, such as 
a portable telephone and a pocket mold computer. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the top view showing typically the main processes of 1 operation gestalt of the 
manufacture approach of the color filter concerning this invention. 

[Drawing 2] It is the top view showing typically the main processes of other operation gestalten 
of the manufacture approach of the color filter concerning this invention. 

[ Drawing 3] It is the top view showing typically the main processes of the operation gestalt of 
further others of the manufacture approach of the color filter concerning this invention. 
[Drawing 4] It is the top view showing typically the main processes of the operation gestalt of 
further others of the manufacture approach of the color filter concerning this invention. 
[Drawin g 5] It is the top view showing typically the main processes of the operation gestalt of 
further others of the manufacture approach of the color filter concerning this invention. 
[ Drawing 6] (a) is the top view showing 1 operation gestalt of the color filter concerning this 
invention, and (b) is the top view showing 1 operation gestalt of the mother substrate used as 
the foundation. 

[ Drawing 7 ] It is drawing showing the production process of a color filter typically using the 
cross-section part according to the VII-VII line of drawing 6 (a). 

[ Drawin g 8] It is drawing showing the example of an array of the picture element pixel of R [ in a 
color filter ], G, and B3 color. 

[Drawing 9] It is the perspective view showing 1 operation gestalt of the ink jet equipment which 
is a part for the principal part of each manufacturing installation called the manufacturing 
installation of EL equipment concerning the manufacturing installation of the color filter 
concerning this invention, the manufacturing installation of the liquid crystal equipment 
concerning this invention, and this invention. 

[ Drawing 10] It is the perspective view expanding and showing the principal part of the 
equipment of drawing 9 . 

[ Drawin g 11] It is the perspective view expanding and showing the ink jet head which is the 
principal part of the equipment of drawing 10 . 

[ Drawin g 12] It is the perspective view showing the example of an alteration of an ink jet head. 
[ Drawing 13] It is drawing showing the internal structure of an ink jet head, and a part of (a) 
shows a fracture perspective view, and (b) shows the cross-section structure according to the 
J-J line of (a). 

[Drawing 14] It is the top view showing other examples of an alteration of an ink jet head. 
[ Drawing 15] It is the block diagram showing the electric control system used for the ink jet head 
equipment of drawing 9 . 

[ Drawing 16] It is the flow chart which shows the control flow performed according to the 
control system of drawing 15 . 

[ Drawing 17] It is the strabism side Fig. showing the example of an alteration of further others of 
an ink jet head. 

[ Drawing 18] It is process drawing showing 1 operation gestalt of the manufacture approach of 
the liquid crystal equipment concerning this invention. 

[ Drawin g 19] It is the perspective view showing an example of the liquid crystal equipment 
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manufactured by the manufacture approach of the liquid crystal equipment concerning this 
invention in the state of decomposition. 

[ Drawing 20] It is the sectional view showing the cross-section structure of liquid crystal 
equipment according to X-X-ray in drawing 19 . 

[Drawing 21] It is process drawing showing 1 operation gestalt of the manufacture approach of 
EL equipment concerning this invention. 

[Drawing 22] It is the sectional view of EL equipment corresponding to process drawing shown in 
drawing 21 . 

[Drawing 23] It is drawing showing an example of the manufacture approach of the conventional 
color filter. 

[ Drawing 24] It is drawing for explaining the property of the conventional color filter. 
[Description of Notations] 

1 Color Filter 

2 Substrate 

3 Filter Element 

4 Protective Coat 

6 Septum 

7 Filter-Element Formation Field 

1 1 Color Filter Formation Field 

12 Mother Substrate 

13 Filter-Element Ingredient 

16 Ink Jet Equipment 

17 Head Positional Controller 

18 Substrate Positional Controller 

19 Horizontal-Scanning Driving Gear 

21 Vertical-Scanning Driving Gear 

22 Ink Jet Head 

26 Head Unit 

27 Nozzle 

28 Nozzle Train 

39 Ink Pressurization Object 
41 Piezoelectric Device 
49 Table 

76 Capping Equipment 

77 Cleaning Equipment 

78 Electronic Balance 

81 Camera for Heads 

82 Camera for Substrates 

101 Liquid Crystal Equipment 

102 Liquid Crystal Panel 
107a, 107b Substrate 
111a, 111b Base material 
114a, 114b Electrode 
118 Color Filter 

201 EL Equipment 

202 Pixel Electrode 

203R, 203G, 203B Luminous layer 

204 Substrate 

205 Bank 

213 Counterelectrode 
220 Hole Injection Layer 
L Liquid crystal 
M Filter-element ingredient 
X Main scanning direction 
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Y The direction of vertical scanning 
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2i^lExatcfcJtS*nfe^XM«*i:l[ftfeftv^J: 

[0 0 16] ~CD^lCj;tite\ X 7 — 7 4 /V# fa<nfa 
^ (D7 ^ /V^ zr.U ^ > Hi, ^->y K<£> l InlcDjfeffidcJ; o 

7 4 ^^WWSreta-rsxSSrftftlH]* 5 5£ Ltl*3ii 
KSCMtSWT, ICSSo; X/i^m-^T-T v 
^^l/^yhra TRffl-^ 7 y t5ri SrBS-ltT* 

[0017] icit r^*jfe»c±ntf, SilHlB^ 

*a£Xai"ftt?fe*«<z?*B^7^^^W»«ritt»fcjg 
SrfT 9 r t Id <t o TBfHBS«0>£ffilcJ$— fcff £ T'iWlB 

[0 0 18] BtHayX/^Jtttitt^^yl/— ^"icfi 

fflWK$MM£*LT*3 0, B»KS2**3EXe*c:*5V^T 

B»ia»i*3feaExe^*5it5#mia^—^ , i:fltriE 
s«i^>xss«*3&^ wrffi*i*3fegiExa^*5Jts«i^ 
Huts -y t mmmm t (o t mta 5 <t 0 \c ± 

-Cfc5B'l*3lE*[6]tcBI*alE$-e:S!i|*aEXaS:K*t, y 
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Mft t> , #y X/l^/U— yfa<DS XMc£oXlS*<D7 

[0 0 19] Sfc, HtjfEy X/i^iJSr, ffi1SIiJ*3E*^]{c: 
co y X/uSr?iJ^fc|S?iIi-5 r <ir K «t o T7FM ^ti5 0 r 

10 ^y^xi/^ >- htf>$|i9^3 fc^><z>B]onBI, 

/wcoy X/ur^t 0 !/^tc^L< ft$ 0 
[0 0 2 0] xi/^ v MM] \fy^ffiJ XyMWtfs/7-fc* 

20 tli^^5ri(a^ /Wfl^yWII^^ 

fc*3, rcD^^fi, y XyuyijSrfltfiK-*-a#y x 

[0 0 2 1 ] ±^l^tK^2(D^77 — 7 4)V$ 

n, Hutey X/^ij^mjKi'l^ffi*f^<^/^-r^S:?r 0 ^ -r 

6 = (L/n) c o s 0 WSEttfflf 

(Dy X/uSrB»l3fe3S*rfi]^y X/u^^rtCW^t 

y Xyw^--7 e tc:5>f'J^ix^^ ; Sr%x.^tf, StEX^ 
4 (B<£> y X/ix^/w— ^(c J; o TStar $ tt 

40 [0 0 2 2] ftlC, ±15^ 1X1^^ 2 60^7 7 — 7 4)V$ 

y x/i/75^ e> 7 ww* fttta **ftv^v^*j*i*' 

TiVX/^iJc^^^^^^Tfiil^^^ 
5^^(1^12 4 (a) ^IBaUTlftWUfciiO-e*>6o 

^ KciLtfi, *fbo*#v^yX/u?iMS«is^<z)«[ 

50 t*ST?#5 0 
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[0 0 2 3] ±SBO±5K/X/uyija>*H«B4><o* 

gf5 y X/W& Jfc^fcffl#a>ft S L , <t o XM$t S 

^6 y/u—'7<D&t: n , y X/uyij^gi|jfeS*rrft trili-ft 

5 ^ (L/n) c o s 0 tf>g»{S 

[0 0 2 4] ±|E^1ST/^2C0^7 — io 

(#) , G (») , B (#) , «VSiC , M 

y KStcfr 0 d I- «t 0 latl 5 0 20 
[0025] Sfc, r<7)J: ^ftWKfe^^-r^^^^ 

M\ — y Klc, Htcoy Xo^JSrJSW, #y X/WWcJg 

[0 0 2 6] *?8W^«a*9 — 7>f/^<oK3fi 

7 >T yu* coK^B^*^ N T , y Xyu^iEJU $ tl 

fcy X/wyiJSr^ri-5^y SHI2S«^ 5 ^^o— 

± & (t 6 m IS y X/uyiJ t iiu lEStR <73 3e co 
[0 0 2 7] ±|B*9-7W^*«>IR3fi»«f-*3V^-C 

91**^1*, . y x/^b^^^^^ftttasrww+sy 

[0 0 2 8] ftK:, *^0^(cfe a e ^S^)K^&^> ?K 

[0 0 2 9] RK, *^P^^i^5^ B H H ^ecoM5g^® 
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[0 0 3 0] jfci;:, «p^i:i5EL|iw|!jg*S(: 

[0 0 3 1] Sfc, *»Wlil«5«l<OELSg«^)»3t 

e> »ta * n S tf »tt ELI *tf » t ft Z> o 

[0 0 3 2] *«Mtt±IELfc*9-7>f/U^, 
[0 0 3 3] ^P^CO^ B H a ^a^K3t*ffi, EL 

[0 0 3 4] ^^c, **K<^*f»^>tt:Ui*ifett, Ii± 
[0 0 3 5] 

ZtlZJjy — 7 J /loplZl^^Xt&m-t&o 16 (a) (i 

t^5 0 Sfc, EB7 (d) 140 6 (a) COV I I -VI 

[0 0 3 6 ] *:HJ6flJffiw* 7 — 7 4*^2 l fix ^7 

co^S^ffi^^^-r^^^ 1 ^^y^35r h/>°^ — v 
tts ***JK1B-Ctt Kyh-vhy S 
(d) (c/fsi-J: 9 ^co±(ci*^JK4^aJi 

f ^) r. ^JZoT^J&SH-CV^o tt*5, 06 (a) (4 
[ 0 0 3 7] 7 4 JV$^U* y V 3(4, atJtttWfc^ffl 



I 
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R (350 . G m) , B (W) C0 9^<m^*X7>Plfe(O 
fl tfiJxJ*. 18 (a) (d^i-^ h^-r^lB^lJ, H]8 

(b) l^i^eifV ^ ga^U . HI 8 (c) ^-T^/w^iE 

[0038] Xh7 4 vhy^X CD®?!J^ 

(#) , G (^) , B (W) (7)3fe<b^^>Idfe-efe^o 

R, G, B<7)3fei^5iafetfe^)o 
[0 0 3 9] &2d\ ^te^'jT?^, R m) , G 
(«t) , B (#) (7)3fe?r^fflL/c7!)^ fc*>5A,C (*> 

1. 8^yf-C^^ Q li(D7^/^xMyF 
ScD^^d #iJxJi\ 3 0 » mX 1 0 0 m m-Cfo£ 0 

[0 0 4 0] $;mi&M1&<D X 7 — 74^? 1 4:7/^7 
-^cofc&^^ilf <t Ltffll^^Cfi, R, 
G , B 3 W\(D7 j /i/^^ > h 3 1 o<7)^.xi y h <b 
LTloWlg^Ml^ lS^F^cOR, G, BCDlN-T 

[0 0 4 1 ] ±_mco%y — 7 1 tt, #'Jx.te\ 06 

(b) tc^^J: 2^^^D«9 tH 

p,Mnb^7-7^^MI*l 1 tf)Ji 9 fC«J»T 

[0 0 4 2] JLUT, El 6 (a) KtM"* 7 — 7 4 ^9 1 
[0 0 4 3] B7l«7-7^/l/* 1 (affiiafefrSs&XS 

^^PPB^^i^bafes^^^s^-ffi^, 3 0 a 

mX 1 0 0 11 mSfil-MSlxSo 
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[0 0 4 4] PSH6(i N 7^^xl/^yFij|7(:ft 

[0045] piig 6 (DMf&ik , m 7 ( b ) IC^-T J; 9 

10 yhi«7^7^/^x^^yMffll 3tSi66 0 H 
7 (b) Idfc^T, «F-g-l 3RfiR (*) <7)fe£*-r5 

V h*t»Sr*L, f?^-13GflG (St) 

^-13B(1B (W) wMtt57-f/^xi/^yhtt 

[0 0 4 6] > h^^c7(CBff^ft^^ 

20 ^9, El 7 (c) Ic^i-J: 9 ic^-r/w^^ i/^ ^ bWW l 

-So 

[0 0 4 7] EiLhlcJ: "9 ^^-/i^^^u^ v h 3**^^;S 

[0 0 4 8] 19(1 H7 (b) (OTlt7^/l/^xU 

6(1R, G, B<D 0 ib<D 1 fe, F'Jx.tf Rfe^^-T^^^ 1 
40 M> htfWSr-f ^9<ommt Lt, ^if-*4Kl2 

((216 (b) #RS) F^CO^^ V — ^^/W-^ff^^^tl 1 

GfeW7^^x^ V hJH-ftfttfBfeW7-f;^xl/ 
[0 0 4 9] H9^*3V^T, ^^^x>7 1 6 

50 s> KffiBMttttB I7t, -^if-Sffi l 2 ^{4BSrra» 
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1 2(c:^)-LTii|*S^W)$^^S | J*ffiii»^S2 1 fc, 

2 3 k > tLt>f^y 

rn y h ^ft 1 6 0>±jft0>»HS * £ 3 V ^^$12 

[0050] ^ y w&mmfflmm 1 7 , sifiisiwg 
1 o&gffite^— * 9 <D±{c&m£tiZ)o ^-t^s ^tih 

(nfr&mz&^izifccxx^— 1 4 \c£^xftt>tiz> 0 

[0 0 5 1 ] -fy^^xy h — y K2 2tt, ^!)x.tflH l 
1 tc^-f i «ftroyX/U2 7 zwm^&^Z^t 

iz*.vxtej$.£ tins X/1/51J2 Starrs, yx/u2 7 

CDicfi^iJx.^ 1 8 0«"Cfc 9 s -/ 7 <D?L^(^Jx. 

tf2 8/i mT*fc«9 , y X/U2 7 m<D S X/U fc° y ^ IS^J X. 
tfl 4 1 ^mt'fcS, E!6 (a) &LKE) 6 (b) Kio^ 

T^/7-7>f;^ l^t/^f-SSl 2{zWtZ>±M& 

&fax&xfzti{z&&^%mfe&XfaYi*m^ 20 

[0 0 5 2] K2 2 tt, ^coy XyU 

?U2 8 ^itS^fix <!: ^it§*fi^S^6 J; 9 Wi 

^ i: LTco^^/i/^^ uy > hlfflJrlS<7)VX;U2 

7^ba*ifi<j^etmi"S-i:«-J:9, -^if— S«12 
(B6 (b) #f£) ftcnffifeiiLWlzy j'l'f^i'* > h 
it So ^fy^^y^yK2 2tt 

3/ y K2 2 KJ;5±*3fcte«Sr3rJ£0>IH 30 

[0 0 5 3 ] ^fy^^iyh^y K22lt 0ijx_f2\ Hi 
13 (a) &tN2]13 (b) (^^-rrt^«3t^r*'r5o 

yi/^l<Z)yx>7 p i/-h2 9(b > ^rJxKiatfa-i-aSSj 
4K3 1 *tte>Sr51V^cS5'&i-5l*»<7>ft«J»W3 2 
k&ft-tZo S X/K/U- h 2 9 £lSiMg3 1 coffin 
tt. tt«J»*f3 2(aot»^ >^l&3 3 <t <9 
3 4i:^M?**n5o *ftro>f^S3 3t}(!a0 3 4 

[0054] mmms icnmma^^tw&TLs 6^ 

^«JttSixSo :Wv^ttft8i3 7iiR, G, bco 

>f >?m$1L3 6^fet5 0 #t*&*ixfc7-f /u^^u 
y >- hWJH-MttJKSO 3 4 U ££>t::iIB&3 8£ 

iloT-f V^3 3fC*»»i-5o 
[0 0 5 5] 7 X/U^ l/-h29iutt, ^fy^i33^ 

«)(DyX^2 7^»^&*tTl^p »S3 10 50 
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^y^i3 3eMt5ffi^Iscit ^y^i3 3 

~(D^ >?mE.f$3 9f*, El 13 (b) "ic^i-J: 5(-> 

r/4 2 b £^-tz> 0 /±a* j F4 1 atS4 2 axv 4 2 
b ^oiimt- £ o t^ep c T^i-^fiij^tH-f s <t 5^ 

J***»U rixt-J: 0-f >^3 3 (Z>S«ri*i#;*:-t- 

>- hWM^ftffl^) 3 4 rt> feffllfc 3 8 SriioT^ 
3 3—?)ftA-r5o 

[0 0 5 6] /EBiffT- 4 1 — COilS^^-T ^> 

^ s pffiiif 4 1 tmm^3 1 tt*«c5£o»tt^s ■ 

6 0 rixCi: 9 , -<v^^3 3 t t5c<^?S8[*-JRSfc*^ 
>^3 3(7)rt^f5(Cfc^^^yu^^l/y V hWi^MOEE 
;^_t#U /X;V2 7^E)^f-Sffil2 (El 6 
(b) ^itt7>f^xU^yhffflM«I 

8 ^/^oTPttai-^o y X/U2 7(ommma^ 

mm 8 CO^tTft^ «9 ^y Xyu 2 7 C0?LIS4 0 ^^Klh-r 

y*H^fefi85«>f>'^W4 3^K«tfctb5o 
[0 0 5 7] El 1 0fC*5^-C\ KfiS»]»iI 1 7 

tt, ^O'^^x h^>y K 2 2 ^rSl^)lH]fe^^:6 a-^ — 
^4 4dr, ^ y ^ y h^y K 2 2 SrBltS^Y t 
¥fTtott*fcE19 ^SftH]te$ J fr5 ]3^-^ 4 6 -O- 

K2 2 Sr±jfejiE*rfRjt¥tT*Wi«ftlHlt) 

*§KlH]te^it5 y^e-^ 4 7 tlt^fy^^iy h 
— ;/ K2 2Sr±T^r^]— ¥ffM^§Z^-^ 4 8 £ 

[0 0 5 8] El 9 fd^ Lfc»«fi:«*]»SS« 18(t El 
1 OtCjoV^T, -^if— S*gl 2 Srilc-frST 1 — ^^4 9 
k, ZcD'r— zf/i>4 9 2:^EP 0 <7) J; 9 d®l*30te£-ti:6 

y5WK^^5 2t, y — r^e— 

[0 0 5 9] Sfc, H9^L7tB'I^S8K»Sfi2 1 
tt, Ell O^^fJ: ii|jfeft*|B]Y^JEr/5^>r K 
\s—;V5 4k, '<jv*mW\£tiZ> V =.T-=e— ^SrrtiKU 

[0 0 6 0] X7^y5 3^^7^y5 6rtCfcV>t^ 

yu^ IBB Six 6 y ^T^ — ^(1, 

2 (D^^S^r^xJi^fiS^^— ^>4 

9 coBJjfe^^ffi] y ±<n{iLW^&^WM^m®x$ 5o * 
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[0 0 6 1] HI 9 Lfc*«tt*&3S« 2 3 te s -^if- 
fiffi 1 2 ^riR#-r 5fi«lR^£f5 57^ ^if — 1 2 
«ilt5p^^ h 5 8 irSr^rfSo cutfyh5 8W\ 

5 9 izm Lx^&m-t 6it, #[^# 6 1 * 

c f , i^Lt[HHbt5iir-A6 2i:, $17^62 
\CM LTmfc-tZ>M2 T — ^6 3 I27-A63(^ 10 

ft«Tffi*cRltblxfcRf /^y K6 4 tSrlrtS. »# 
K6 4ttffi«BS5l«S(cj:oT-^1f— S«l 2 Sr®^ 

[0 0 6 2 ] l9CJot^ ±^SilEWjS?mi 9(Uo 
TIEi(iSixTi3fe3E»»i-5-0^^3:s/ K2 2 

OfliTT^oTSIMffiflgl 2 l o-*<7)Bfil 

t 7 ^11 7 6 ^t>^ y - ^ y ^il 7 7 ^ 

lai^^tu^o ftk^lftffiBfciB^ff 7 8 

2 2 &mft-fZ>tztb<DmS:-?1bZo 7 20 

^ v?^ y K2 2 fa(D®*(DS 7 (@1 1# 

^2 7 (g|ll#flg) OffiJSSrESih'f-STt^^fi-Cfc 

[0 0 6 3 ] 4 y K2 2CDifi{£ fctt, <t 

^y^^aiy K2 2 t — ffcl^Sji" 5 RH^T^ 

ttfc3tflfKB (H^-fri*) C5^^ntSifflii^7 8 30 

[0 0 6 4] E] 9 iC^Lfc:^ hn- yP$SB 2 4 ^ 

g£ LT K6 7 ^j^Bi: LTOC R T 

(Cathode Ray Tube) 7*-<^>^U>f 6 8 £ £^rt-£ 0 _h 

IB^o-feyiftt, 115 (c^-T J: 5 (c, ittl^T5 

CPU (Central Processing Unit) 69^ #@ft# 

-So 

[0 0 6 5] 19 (C^: Lfc— ^ KffiBfMtt3£B 17, g 40 
tRffififtlJffll^fi 1 8 . ±£g|g»!j2£B 1 9 , m\i^&W\ 
ig2 1 , tit, >9i?*Liy h-^y K2 2F^coji' 
^4 1 (HI 3 (b) £flg) SrlEift-f"^— y KJE1 
K7 2CO«Si, Bll5^*5V^T, 
a — * 7 3&lK'<;* 7 4 LTCPU6 9 (Cl^gE^tL 

If^ff 7 8 , ^y-^y^f 7 7&^ 

■r y ey^Sfi 7 6 co#a^t>AtH^-T v*-^-* 

7 3SI>V^7 4^UCPU6 9CiI^|l5 0 
[0066] ^!i7 1lt RAM (Random Access Me 50 



mory) N ROM (Read Only Memory) f i^ofc^Sft 

BflB*^, E18^^i-#fficoR, G, BB2?iJSr3igH-£ 

tztiXDR, G, BC0?*>£>lfe (^#X_Tl^£CQ(3:R 1 

fe) w^if— K«i2 (EI6#S0 rtKisttSttttiffiB 

SrffiSlT*-* ir LTlBl*i-Sfc«><^IBlB«*^ 110 
fd*5Jt5»l*aE*[plY^(D-v1f— S« 1 2 60gi)^#t5 
iSrlEfti-Sfcfe^EIRWJjE^ C PU 6 9 (Dfz.^b(DV 

[0067] cpu6 9ii, ^^y 7 1 rt^ElftStifc 

^D^7Ay7hCffioT, -^if — mm 1 2 tC«ffi(759f 

a^Lt, ^ y — ~^yiim&M&+&itib<D&yt&ft 

tztfxo*^ y t'ls^mW^k, 1^- ^ff 7 8 (E)9# 

[0 0 6 8] ffi®iH»^^PL<^#|-rtlfl\ 4^9*? 
^y b^y K2 2 ^ffilffi^/c^<DS]^{4@^ir y hi" 5 

SrSiWi-SS'J^aEffiiJSfSi^LSlSi:, ^f^^y 
h^^y K2 2p^COffl^[COy X/l-2 7 <D 5 "^COV^-f tt^^ 

[0 0 6 9] fe*3, **16H?JB'ett, _hlBO#«*BS:C 
PU 6 9 Srfflv^t y 7 h Wl-^atS - t K Lfc^, _b 

[0 0 7 0] J^T> ±lB«*^e>rit6>r^^^3is/ 
a 1 6 (OmittM 1 6 ^-r— h Clot^t 

[0 0 7 1 ] L/ - ^ C J; 5 lift A CJ: o t >f V ^ 

6^1tSi, 4f, 7r^SU; 

7h2 6 ^SSWI&SSfi 2 3 > h n — yUSSB 24f 

[0 0 7 2] afifflte^-f ^ v^d«ai5f£i-ixtf 

(^T77 P S2tYES) % il0^7K^7h2 
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6 SrijfeSEiM&SHl 9 J: oti 9 <Dm*3ZW 7 8 
Ui*tt5-f v^<7>*Sr«-?-^ff 7 8 Srffl^T^Tcoy X 

/U2 7<^<B>«riCBIIL"CffliJS-r5 UT77 e S4) 0 
Ufy^S 5) 0 

[0 0 7 3] W:, * y — =-*y#9<< ^ 

fi (^r-y^S 6 T'Y E S) , K^.— y h 2 6 3r£ 

^SIEEtiSBi 9(;i;oT^ D-^y^i7 7 toffi £ 

7 7 iCctoT^T >^ c/zn s/ y K2 2£^ \j — -^P 
"T6 (*7^yXS 8) 0 

[0074] gMy^^-f s y—^i/ifz^ % 

O) , *>5VMi*lxfe<o*!!fa3& s »TLfc»'&lc:tt, ^r- 
^^S9ic4B^T, i 9 <OSfi««gf 2 3 SrtfsftS* 
T-^if— S«l 2S:f-^4 9^t5o ftfrWK 
tt, *«IR*«B5 7rt«>^1f— S«l 2Sr»#^y K6 
4fc<fcoT»9l««fU ft*-, #M6l, 117^ 

6 2S012 7- J±6 3t»iiS'ti:T^f-S«l 2 £ 
^»K»+T*)5tS:««fc*trv5 0 (ilOti) {cffL 

[ 0 0 7 5] ftK, 12 9CDgtRffl#> ^8 2fCj;oT-^ 
if— *S 1 2 Srfift L/«C^b, H 1 0cO 0 * — * 5 1 (7) 

Hd^*ft4:»/hftflf^ffl:-ciate* *5 r <b tick «9 

4 9 *»/J^a*ffi^ffirtlHlfiS*T^1f-*tE 1 2 £ 
ffiHiSt^i-S (^^y^S 1 0) 0 ftfcl, m9<D^*y K 

v/oi y h^.y K2 2 ic J;oT»H£llS46i~5fii:fiSr 

(aotft^u (*x>yXs i i) . its 

■tt-r-f >^ ^ K2 2 & ffimmtii{iLm^&W)'t 

[0 0 7 6] Z(Dt$. >f^^yh^K2 2tt, 
HI (7) (a) f£Bl-^i~<fc yXy^ij2 8^W>-^ 

y K2 2 0>»l*tt#fflYlC#LTfc#flT« 

M£«a>*fr&UiM:, B^^y X/U2 7ora^PpiBTfc 

<5o 
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[0 0 7 7] El 1 6 (7)^7" ^XS 1 2 -TM y h 

K2 2^»Bflll*W!fc«*-«^ttS BlJdte^T 
il6 (D^^ryZfS 1 3 -C^S*fp]X^C0^^ 

WfcM\ El l o coi^aigtftise l 9 a*fis» it^y^ 

i^ay b-^y K2 2^Ell(D±^g*T^X^— ^(DigJK 
%y j jv?=z.u* is hm^L7 \zMJfc1rZ>; X/W2 7#ai 

[ 0 0 7 8] fe*5, r.<7)t #<7M V^Gtttiif*, ^-f^ 

^^i/^ >- h*«7«>#a^SBS:«»6*-Ctt*< , 

20 [0 0 7 9] >^ yh^K22 -^if— S^g 
1 2K*H-5 1 v^co^S7)^T-r^^ (*^rv 
XS14-CYES) , gfeMLt^lfiS (a) ^iM. 

(^ry^S l 5) 0 ^LT$b(c, ^y^^ 

5, K2 2 (i x ej^ig»iga2 1 \cx^xmm^ 

(^f^ys 1 6) 0 

[0 0 8 0] *HlfiJKffi-Ctt, CPU69(i, El 1 [C^3 
V^T^fy^v/x^ h ^ ^y K 2 2 CO y X/l^^iJ 2 8 SrTFMt" 
30 6**05 / X/W 2 7 SKSro^W^n 

t^)o ***J»liB"Cttn = 4, t^^^l8 0(|wyX 
/i^2 7^bJ*5«$ L0)y X/^J2 8 5:4 0(0^-^ 
^^SilLT%x.5o rtttcj:^, looyXyv^u-^ 

^yXVl-2 7^180/4 = 4 Sflg^t^S^ L/n^?i 

(L/4) c o s 6, (nmmz^mfe^tiZo 

[00 8 liaot, l7^y^±iS»TLttt 
m&m (a) ^«»Lfc>f K2 2tt0 

40 1 |C*3^TBIjfeaE*ffilY^Eie5 ^Si^sptT^ttL-Cffia 
(b) ^&W)-fz> 0 T^jo, B4£3E»Mft5(L ^(--^ 

fc, H 1 "CBttl (a) ^foffifll (k) ^^**f^X 

Da<i--5/c^cotgg'efe , 9, HKfdfi, fee (a) a* 

[0 0 8 2] feB (b) ^»l*3E»»lLfc.^ V^^my 

50 ^p±tu^^»9 3SLriiff-r5o *e>fc*oa, ^y^^ 
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=.y h^y K2 2 ft, {4g (c) MSB (k) CQJ:?^ 

%B<9ML (^f^7 p S13^f^7'S16) , ^ft 
9 , -^if— X4K1 2<DX 7 — y 4 ^ZWtrfm&l l 

[0 0 8 3] *HJ6?g<»-Ctt, y XVl^iJ 28^4 otf> ^ 
A— L TS"l*ffift 5 (DSi £ ft 5 

[0 0 8 4] ^co-r >^fi^Ri:ffi^T-^pL< ^i"^ 

i (a) ic^-ra«9T^5o mi (a) 

- "k" n,- "a" ffcflt- "k" \tLW.<D&iiLm^ 
1hZ>4^>7 is*, y h^y K2 2 coy X/l^iJ 2 8 }:J:oT 

tt\ " a " fig{Clfc5 / XVl^lJ 2 8 <7)±^0$<7M >^ 
q±Mj[-J:oTIE] 1 (A) co "a" Jf(7M >-?m^Mf&£ 
ft, "b" (ifCfc^y X/l^ij2 8 0±*S^-f 
P±ai(cJ:oTl21 1 (A) "b" @<?M v^@^?FM;£ 

ft, j^t, "c M fie, "d" <^{£ 



« » 

a 



c 



(0&s( is? 



1 (A) CO 

[0 0 8 5] o£ 9 , ^:^JS^ffi-C(L / XyW^lJ 2 8 f*] 
<D4m<KS ^j&Wlf— gig 1 2f*JCO#^ — 7 

^(/^MWl 1 COf^l^a»^4lH]fit3tT3fe^U"C 

Cftotl^o £f:i, 11 1 <0 "a " {tLWlkU "b" {£@ 

ic&^y x/u^ij2 8(D^m^x^>xm 1 (a) tc^tf 

" c " , " d " , " e " O&fftgtCfc 5 / XVu^J 280 



g 



3Jl^ffM£ft, ^Lt, 



<« . >» 
i 



tt • » 
J 



[0 0 8 6] ft:*o, fglJl, 121, £S3Jf&tffl4Ji 

£ wiy xvw^J 2 8 (D^.fe^^b<D^ PttblHlSc 
#j--ft ll<7)7^/^xi/^y hW4i7 9^/&£ft 

[0087] £/-c, mi ^*i-|iiffi»«-ctt, y x^yj 
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:f3ttSy XVl^ij2 8 ^ittS*^]Y^lLTM^Ct 
ri>ft<, L^L^tegPfflCDy X/W?IJ2 8 ^gil^zfrfaY 

k m u r s ^ i c m mt & x o \c ii j m & m=f £ ft 
ffi 4 m (o &m i * /i j? ^ ^ — x fo s o 

[0 0 8 8] SlitMtS "a" {4BSt/ 

"b" tt«<o/Xyu?iJ<oati|ijS|tt % «2BS:?K^i-5 
" c " jig, " d " ffig&LK " e " {Sfico y X/l^J<&« 

wcy 2 8 <7?«jM*a*iii3feaE#[fih -t-**>feBi 1 

(A) ro£t*|fi]^f ti6 C 1 4 < Ifto t L4 5 t , 
^ hltftl 7 9 t**t5: t^T*#5o 

[0089] * fc, *3UfijBffi-e», y xvu^ij 2 8 £ y 
20 x/u ^vw- ^fflc -cm few&m £ it ft a* <b ^^W) & 

^y^xi/^ >- h$PM-JB 7 9 SrJK^i" ScOfdft^oT. 
01O " a " tSLm&V " b " ffi«t- y XVl^lJ 2 8 

[0 0 9 0] — «WtC N X4E1 2<7>*ffittRV^fc«ffi^ 
40 60 

[0 0 9 1 ] iU±{cJ: 12 6 co-ri^— S4S 1 2ft<n*i 
7-7^^M®*l l ^ 1?'J^^^ isfvktti&TcT 
1rZ>k x 4 V^y Y^y V2 2fem%L^MW]^Wc2 



2 8(i "a" ffi«^b "k" ffia^irKBlfcliiffljfea 

LTtT<[^, #ffiB^*5ttS/ X/l^lJ2 8^«l<^tt«^ 50 



1 <7)W JlllffifllHIftiS * ft (^^S19) , ^LtS 
S13-S16) 0 

[0 0 9 2] -t^>^, S«l 2 F^jCD^T^^ 7 — 



I 



(13) 

23 

7 4 /UfmiSM&l 1 KBBLTR, G, B(Dlfe, 

R 1 y h 3 i 

yZfS 1 8tYE S) , 2 0 T^lf — X® 1 

2 ^Slgifef&KIl 2 3l:±oT, XteEiJo^m^ £ 

co^, u-- ^ i; o t telllT ^ ^ ^ ^ 

SiJ<D-^iF— SIS 1 2 (d^t-f <5R 1 £L^m-f Z ? 

[0 0 9 3] *^ls-?frbftM^T<nm^hZ>t 10 
(^ry^S 2 1 T'YE S) . CPU6 9(»9Cio^ 
X4>^ i>^ y V-^y K2 2 §r^r-V 3/ t°^^^g7 6 CO 

.y K2 2I^Lt^-)rs/t , y^iS:te 
■f (*y L y7 p S 2 2) 0 

[0 0 9 4] JSLhtcUiO, ^7- 7>f /u^SrtH^-ra 
R, G, B3feOH^Hfe, 0»Jx.fiRfeMo^Ttf> 

G, BC7)^2fe, Mx.tfGfe*7-f^3iU^ V Fffl 
fci-5>f ^ 3/ 1 B^i^LTGfeW/^- 20 

~^£:tTt\ ^^^f^WCR, G, B<7)®3fe. 0ij 
xJiBfe^r^A-^i/y v bttnklrZ'f is* y 

J: 0 . * h7-f T/e^fc^oifcflrfflWR, G, BO 
Ky HaWSr*ri"S*7 — 7 4^9 1 (H6 (a) ) a* 
«2&1B^j££frfc^if— SIS l 2 aqRJfi£*L5 Q 

[0 0 9 5] fc*3 % W7-7^^1^i& B 0 gf^ 

If— X«l 2_L"C#9 — 7 4>V9 ltf^J&Lfct&f^ S 
CJd^if— *S 1 2£^®tLTL£ 5OTI14< , 

[0 0 9 6] W±<7)J:9{-> #HJfi»1l8^ffi5^7 — 7 
^yu^(DKjfi*j£Xt/J8jS3S«*-J:ntf, 06 (a) i:: 

— 7 4 /^P 1 !*)<7}fi* CO 7 W > F 3 40 

l^y^^x7F-7K2 2 (Ell #180 (dJ:6X^rr^ 

li^7>f^iM > h 3 iiSftS / X/W£Vu— 
S-TS^S^CO/ X/W2 7(C«toTnlU, *3IJfi^li"C« 

<»? 4}V9=-\s* > h 3ffl-CJiSi^7^^4i:5r 
¥-SW(^-(-t5 r <t ^"Ct 6 0 50 



4$BB 2002-25081 1 
24 

[0 0 9 7] fc^/*, **Jfc»tt«>«JBE*tt-ett, -f 

y^v^x^ h^y K2 2 Srfflv^c-f :^f±ttW- J;ot7 

[0 0 9 8] «t^^>T\ ^f^i^xy h^yK2 2Wy 
X/l^ij2 8 Sr»^i-5*»^/X/l/2 7 y^Rittit 

tttBl2 4 (a) IdBBaS LTift 

tfte-i-zmm, 1 oifo, <^yx/u2 7 

£ 0 r £><fc o (c>r ^nfcttJfiriM&^y xVKciit -<T^ic 

[0 0 9 9] Sot, L< tt, HI i 4ic^i-j: 5> 
lc N y X/I/M2 8^Mt5SS^y X/U2 i<Do^y 

5 r. fcds^i\ y X/U2 7co3S^ i 8 o 

«-e*>s»-&^tt, ma^tt-ett^ i o<@, ^20 

m<DS XVW2 7^btt-Y v^Sr5ttHL?S^«i: 5»cHi*p« 
EE^abfrf+ttSrUTte*, ^^(O^^giscoi 6 0f@ 
0-iJx.(itS^W{ci4e(c:^#JUT, HHfcfcQ 160 

[0 10 0] *mH*»«l-*5^-Ctt, <h LT 

[0 10l].Jf:«lMWi3^t(t ^^/W^ 
R, G, BlcRje*ix5ri:tt<, Wx.tfc (i/r 

fettV\ ^^llfcotlt R, G. B<D7^;U?^ 

yyy hTOd c, m, YcofeSr^r-f-5 7>r^ 

^xy^yhH-f^ffl^Mi:t\ *IB 1 *Jfi» 

JKj*Lfc3ftS^5 — 7 >( >v$wmz-4 y hmcx 

[0102] (m2mmnm) ia2tt, 

iot^y^^x >y K2 2 SrfflV^-C-elf— 2sfi 1 

2F^)CO^^ — 7 /U?1&f&<m$il \fa<D&7 J /V? 

y v hjg)Ea««7^>r ^^^7^/^3:1/^ >- h 
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[0103] **J6«IBic:j:oTlllSSixa«l&^>xe 

f40 7(c^LfcX*li|5]£^fc!K > ? t±^<ntztb\z 

(C^rai^T'&So Sfc, @1 5(OCPU6 9^yX/^l| 
2 Z &T&1$L-t Z>mk<T> S X/U2 7 ^Et^Cnfi, #Jx_ 

/nXfiL/4 LTgi|^:S*5 

a*5^ctt, mi s^^-cy^y 7 i^^l^ io 

vf^J^Vy h{C&^&m?Ltzz\bX*&>V . ftttttfcitt 
CPU69(aoTff5 ±jfe3EffiiJ«ia* £ »]**«•»[ 

[0 10 5] «t 0 ^frWf-lttM+ixtf, @2C^^ 
^y^v^xy h^y K2 2(iX 1 *-f^]— 0>±*3lE»B(ia> 

s^KLTfie (b) ^#»Lfc«, suiHico^^a^^ 

(a) d*fc»J***(«J^BElll6tf#t'r*Lfc{ft« (b') 20 

^^ct^cws^n^o &*3, fie (a) 
(a*) i-co^jfeaE^mxtwfcB (b) 
(b') ^***j»»<owopf*^mfcj3v^-c*» 

(D/xvi/2 7^e>atRW^>f ^^^etia^ixsr tat 

[0106] «9 , ^mmmm-e&'t >^ *y 

ii*(fcLTS5SJc:fffcix*t><o-efc9, mid J: 9 * « 

m ft<D tz $> m £ ti tz h# m * « l t as* n*ra * ss§ 

[0 10 7] (SI 3 HJSJgflg) EI3«, 
iot^fy^ >y h^:y K2 2 Srffl^T^iF— g$g 1 

[0108] *st*?e*f-j:oT3i«*n5«i»<oxe 

ttEI7^*Lfcxei:|Bli:"C*>9 , 4 ^Wtm<ntzMZ. 

IdttlSD-CfcS. Sfc* 11 5(7)CPU6 9^/XV^i] 
2 8*JKfifci-5«»wyXyU2 7Sr«*W«-nfi, 

•So 

[0 10 9] *ifi«l^B 1 
a&S^tt, El 1 6 CO ;* -r y ^ S 1 2f^y^'^^ b 
^ y K 2 2 Sr-^if — S4E l 2 coSiB5Bi6f4H^-fe y H 
fci:^, Wy?^xyh^yK2 2ttH30 (a) 

fietc^-r x o \c, j x/u^ij 2 8 (7)st>*s^f^^gi]*^ 
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fl*3fil4* of % s*i?*y b^v K2 2 KBSt" 6 / X/W|HJ t" 
y^-ir-rlP— Sffil 2{cMi-^,^uy ^ MB tr y ^ £ as 

[01 10] CCOHW^^^o^Tt, -Y s/ h 

^ y K 2 2 ttWJHffiH (a) (k) 

r y x/p £ % mi t -f s SftfflF -eSflsl" 5 ) 

tt:«»a> y X/u 2 7 ^bawwi^ ^ * ^ ^ 

[0111] &ib\ *HHllHKlfi-ctt, yxvu?ij2 8**91 

[0 112] (!4iW) 1114(4, *5BWtC««* 

iot^^^x^ K2 2 Srfflv>T^if— S«l 

2rtco^7^ — y 4 /vpffif&mMLi i\H<n&y j ;v?^u 

y ^ h^^«a«c7^-r y^t^t?^7^^^xi/^ ^ y 

"So 

[oi 13] *IIJSJBlBfc:J:o-clilfeSix*«K^xe 
ttH7^Lfcxet|pJt:'C*)!9, -Y ^^ftb#ofc«>fi: 

(Cf4(s]DT*foSo ^7t, Ull 5(OCPU6 9^/Xy^lJ 

O 

[oi i4] ^mmmm^mii^^tz^mmmmt 

S&£,£I4, ii e^^fy^s l 2t^y^v ? x7 h 

— y K 2 2 Sr-^lf— JSS l 2 o*SBBB*feffi««-ir 

b^y K2 2(4I§]4co " a " 
ffifi^T^i-ct 5 ic, y X/^ij 2 8 coMt/5^rf^]^g'l*S 
*rpjYt¥ff"C*>5^4:, H2 03||Jfi«1IBo»-&i:|S]« 
C^fy^^y h-^y K2 2<50^^S^t/i']^^m-ift 

[0115] &*3 % a 4 ic*-r*mfi««at/ia 3 ic* 

i-5fe<o*jfi»lB-ett, ^S^x^yX/^U2 sic^- 

LTffl^co^iPiir /^€><DT% y X/i/?iJ2 8^rH 1 2(c^ 
1-«fc 5^Efe*36*rfiix^fBo-C2yUK*t*r t^i 
i:±jfeSE7-< V(^o/c 2o(D/ XVW2 7CJ;oT 1 

[0116] (m^mmnm) msi*. 

iot^y^v^x y h^y K2 2 Srffl^T-vU 3 — S^g l 



) 
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[0117] ^mmnm^x^xmM^ti^wim^jiU 

cx&z> 0 gH5wcpu6 9^yxv^ij 

[oi is] m 1 Kt Lfc5fe(7)mffi^ffi-Cii, / X/l^fJ 

f&(oi±jjtemi (a) (om&tmc-c&zt^ 121- 
eis (a) <D&m^^m^m^m2m, i3iMf 20 

[01 19] msi^-tmmftmxn, smi-su/i 

£?[zl,tz(DX\ teW, lil^r^ffiWt-A^^ 30 

v \ 4 7t^#gf5(^m^?fM $ ftfftv ^ 9 - 7 >r 

[0120] (memmnm) bhb, 

tl>5o ^^y^^xy hA. y K2 2 1 Hot 

t^y^v^xy h^y K2 2 tSW^Il Rfe-l'V^ 
4rPttti-t~5y X/U?iJ2 8 R t, G fe-f >^ £P±ffi1-5 / 40 
>Ol^lJ 2 8 G t , B fe-f V ^ ^rP±mi"^ >> Xvl^iJ 2 8 B 
t ^o/-:3ii^;X/^i|S: 1 fl§<7M j, [.^o, 

K2 2ACML, -tttb 3a®^*tb**4xJC|gl 1 3 
(a) &LKISI13 (b) fC^Lfc-f V* HfctH 3*4:89: tf\ 
Rfey X/l^ij2 8 RKttJSi"*'!' V^PtttJ^tc:(iR>f V 
* W*&S8« 3 7 R Sr«l« U Gfey X/U?IJ2 8GC^ 

U -tLTBfe/Xyu?iJ2 8 B^*t/Ci-5^ ^^etffl^ 

[0 12 1] *H)6flJ»fcJ:o-C*J6StL5«IS<oxe 50 
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KiRDT'fcSe Hi 5<^CPU6 9^/XVu^j 

28R, 28G, 2 8 B^r^-t*5^iC^y XVl-2 7 & 

CO/ X/U^Oi/— -7?b\<lo{ >fi?*iy h^y K2 2 A£r 

[0 12 2] Hlfc:*Lfc**»tt-rtt, -fy^^x»> 
h^y K2 2(C X/W*J2 8 ibtbS^f 

X&><otz<DX, R, G, B3felCj:ot^7-7^/W^ 

Sr»j*-*-*§Si^ttBI 9 (c^ Lfc-Y y h^g l 6 

y^^xy K2 2 Atttfflt5»^ll >^ 

i/o: 3/ h — y K 2 2 ACOX^jfoj^W 1 II]<£>Efefe£tC <fc o 
TR, G, BC0 3feSri^B*{d^1f— 1 2^WiJt 

K2 2ttlofc*tt!|!WiiUT*5H-tfJB0 
[0123] (S7 HJfi^flg) B18I1 *»Wlil«5 

[1 1 9^^CO^^£(CJ:oT§a3g$^6^ B e 0 ^e^-' 

*SfM^Lt^-5o 112 OliHl 9(ciott5 

[0124] El 1 9 {Cio^T, %£$<B 101ft ^0 B B 

/^;n o 2[c¥mfc^v7t LxtDm^hmmm i c 1 

0 3a RXfi 1 0 3 b L, IB^JgcS* i: LTCO F 

PC (Flexible Printed Circuit) 1 0 4 tRfi/^^ 

10 2 fcgSHEU 5 bldiftft^^^ i 0 2 coRHWJtcfig 
0^^g 106^^7^^ Ltttt5^i(ci:or 

[0125] m&st^/U 1 0 2 fi, ^1 107at 
I2SS1 0 7b tti/-;i/ttl 0 8 (CjZoTl.SD^^ 
tSitlciotMSftSo 5/-/uttl0 8ll Mi 

tf, !J->'^JBy^^J:oT^^ 0 ^rv'^^g4r^lS 

4R l 0 7 a Xlif 2Si 10 7b <7>rtffl!J«B5lc8ll4fcjc:W- 

[ 0 1 2 6 ] El 2 0 ^C^oV^T, ^lS«107a fiS^^ 
«*CC0SW 111a £r*i~5o :wStt 111a co^)«iJ 

mm m2 0(D±iMmm) ia*%.$ttmi 1 2^»rii* 
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gll4a tf^Djjfafrb&X X YU^yk m 1 9 
mm) £ fb^t^-hl-Ififaflfll 1 6 a^M 

tft&tlZo ~£tl, SWl 1 1 aCO^ffiiJ^® (H2 0(OT 

•So 

[0127] El 1 9 tteg? 1 114a CDgE?IJ£#a> 

t^I(-J£<ffi^"C^ , 9, £ot, Sllil 1 4 a (?) 

4 a f*J; Q 1 1 1 a±(cM^n,5o 10 

[0 12 8] EI 2 OK&^t, 0 7 bliSfl 

tg#WS*tl 1 1 b^r^-t-^o ^^Sttl 1 1 b<7}f*jffij 
(EI 2 OcOTffiiJ^ffi) IHW7-7>f^ll8^ 
^/S^^ ^cO±tC^2««l 1 4 b^±IB^im^l 
1 4 a i:iE^-r^^fn|—^:fPD^[^7!?^BT^ h^-T^ 

#C (|19#S) [cmf&Ztl, £ b(C^(7)±^@Er&]^l 

1 6 b^^^n^o ^t^s stti 1 1 b(D^mmm 

otit^tl^o 20 

[0129] ei 1 9 ti*, m 2 mm 1 1 4 b mm^^ 

^tio^ J;ot, ^2tSi l 4 b<75*i^'>ft< f£ 
^;ft,t^5rt\ Hl^lcfi, m2mm 1 1 4 bfiJ; «9#ifc 
*^SM 1 1 1 b±[c?£/&£n6o 

[0 13 0] El 2 0{C;JoV>t, S? lSKl 0 7a, %2 
W&l 1 0 7 b&tfv"— yuW 10 8 Idcfc oTH*tb5^ 
|&\ V^to*5"fe/^=¥^ ry^Kfiffcifiu F'JxJiSTN 
(SuperTwisted Nematic) fl^ffa L /$>£tA £ tlX ^ 30 

l£l£l 0 7 aXM2Sfil 0 7 b c^P^HllJ^SiCf^ 

/Jm:^^co^-<— im i 9^i^ifc£tu cnfeco^ 

[0131] ^1 114a^2 ®S 114b fiK 

It, h • Mi ^ ^tt^^^M^ 1 o^fe 

(*) , G m) , B (W) <D^fe^i§£^EPD;frn^ 40 

iotM^^tv^o ±fEco 1 o^^t^ir/i-^^: 
tubR, G, B<D& 1 o-f o|d*H£LT*5l9 , tit 
R, G, BC0 3fe^^t°^ir/U^ hfC&o 

[0132] h • h y ^^tt^sayijstts**^ 

(d J; <9 , M^ 0 ^^ 10 2 2 gig 10 7b co^Mtc 
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El 2 0 tctev^^av^J;oT**ix*spaBW*JeJKfB 

[0 13 3] El 2 0[C;*o^t, SWIl 1 2(iAPC^ 
ot?Bj*$ix, Ulil 14a ^2lil 14bt 

2 1 «Jht^5 0 BSP121 ttEl2 0 

co^RlD^ft^felit, ^t°^ir/u<ir[^C Ky h • ^ 

[0134] f 1 US 114a Xtfff 2 ®® 114b 

tt, F'Jxili, 8W»»H"C*)5 I TOiaotMSh 

6 0 4fc, SEr^flll 1 6 aRXfl 16bll ^V^f $ K 

J&£*L5 0 me)^I116aMll6b^7t' 
^^*Dfa*aH-S C t tc £ 9 , SIS 10 7a 

2SS10 7 bo^®±ic:^^^r«s s H^^^IEf^^ 

[0135] El 1 9 {d^o^T, ^ 1 Sffi 107a fi^2 
Sfi 1 0 7 b ± <9 hfclt^Wzj&jSLZtlXjS 9 , 
(Oifi^ 1 0 8 ia o Tl» ^ Wf: i J , 3? 

1 S^K 10 7a 2 Sffi 107b O^ffllJ— 51 K) ttJ+S 
tR^gWL$|5 1 0 7 c ?rftSo tit, r^XS^Sabb 
c(c:fi N fRlttSl 1 4 a^b5£l^W5?ltHL 
fgjgk 114c, /U-W 1 0 8 C0rtSP(d#aEi"S*iiW 

109 (0 2O#i) ^^lt^2Sfil0 7b±Wi 

2isi i4b (h^iii-^^iaiLgfi^i i 4 d, m&m 

»fflIC103a (OA^ffl^>^ t^t)tA^ffla^ 

fC«<**nSAJIllBitft 1 1 4 e , * it^iiirajffl I C 

103 bnAxm'^^mm&tiz&mumi 1 4 f 

[0136] **JfiJgJBT?tt. 1 «« 114a *>6>ffi 
t/SSItH LIEU 1 1 4 cSOl2tffil 1 4 bld^ai" 
^^IttJLIE^l 1 4 d tt-t*Le><Z>«*i4: lS*tap|-C*>S 

1 to, i-ftfoibWWtt^bflft^iotJKriiSixSo * 

%AJenffi I C 1 0 3 a St^ 10 3b OA^ffl^ifi 
Jft-CfcS&JREitS 1 1 4 cRXfl 1 4 f ^S^ffifeiflcO 

iv^lfffl, Mx.lfAPC^lc«totMSii5o 
APcm itltAgm, WiltPdW 
C u Sr-g-trg^, fiJx.fi, A g 9 8 %, Pdl %, C u 

[0137] m^wmm i c 1 o 3 a & w« 0 B B iE®)ffl 1 

C103b(t ACF (Anisotropic Conductive Fil 
n : AM*tR) 12 2iaotSffiSttilSl0 7 

c ^^ffi(d^#^nt^^$tL5o i"^^^, *^J5£?FJ 

<7), l^^^COG (Chip On Glass) ^S^iKA'^ 

itM^titi^o -<DcoG^(Dmmmm^ 

*3V>ttt. ACF 1 2 2(Z)rtai^^naWie : r(-i: 
o t, TKAietbffi I C 1 0 3 a 10 3b CDA^ffi^ 



(17) 
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^■yt&mimi i 4 eRxti i 4 f ktfimwstiiz 
m&mshm i c i o 3 a &v i o 3 b <om^iw<> 

~?t*>\&ls%m 1 1 4 cMl 1 4 d fcrtS*«S8Wfc£*X 

[0138] 019 fC&V^T, FPC104(i, 
«I7^UA1 2 3^ f y/aSl2 4S:tA/t'« 
j££ix*:[E]Kl 2 6 ^SSB^ffl^- 1 2 7 ^Sr^i" 

5 0 08&1 2 6liW7>fy^l 2 3<Dmmc¥mttrt 
Wi<o3»«3H , 3H'f-J:oT?igfi8:*tt5o FPC1O40H 

^JREIMg^ 1 2 7 30«»J«S*Lfc«»tt, »1SS10 
7 a CO 9 *>&JRB2i» 1 1 4 e &tf&JREift 1 1 4 f 
l^^tS^CACF 1 2 2(aotii$^ 0 tL 

ACF 1 2 2<z>rtffllc$S*t5*Wft-?<^i!i#^J: 

19 , S1gffi"]C7D^^ia^ 1 1 4 e &t>* 114ft'FP CiWl 

(D&mmm%%+ 1 2 7 i#»ats, 

[0139] FPC104 (DR*MBlJ<7>jaSBS|5lc:tt^*|J: 
fflft* 1 3 1 jWft4£ft % Z<Dft&&tftSSh* 1 3 1 #1 

^ibe^$n^m-^(-S^^T^IK»ffl I C 1 0 3 a 
0 3 bTWEBStU SBlWSl 1 4 aMf2l 

til l 4 b w-*{:M(f^«$ti, {tiLJj^<?—? 

[0140] 019 fC&V^T, y? 7^ b t 

Lxmm-t^mmmm loen 12 2 0 i^-t ± 9 1-, 
(vmyti* 1 3 2 (DTfcam® 132b dim 

»M33^ #7tf* 1 3 2 <7)^m#t@ 13 2b COK^" 
ffi^K*tb*tfcSJH"^— h 1 3 4 5S3tagi:LT^L 
ED (Light Emitting Diode) 13 6 t ^r^"t*5 0 
[0 14 1] LED 1 3 6teLED2tgl 3 7{Cj£f?$ 
^^LEDSffil 3 7(1, 1 32t- 

*«c«5^Rsttfc3t»w (ia*-fr-f) KS6#<**x5. le 

9, LED 1 3 6^***1 3 2<D«3a*Hffi-C*)63t«( 

ii^E 13 2a ir^i-^tefitdg^tL^o &*3, WF* 40 
1 3 8 {SffiffB^^ 1 0 2(cflP;b5WSS£:ffi|Ri-5fctf> 

[0142] LED136 35««*i"5 £ , -t^3ttt*K 
iA^ffi 13 2a frhMV\h-£foXm>itfc\ 3 2 ^^gfS^ 
»rt\}x, S*t^— h 1 3 4^7tf$l 3 2C0Hffi-t?Slt 

Lft^beSi-SW^JtatttBl 3 2 b^&lt*^- h 

1 3 3 ^iiLT^^S^ LTtHW"r5 0 

[0143] :*3l^1g<rcfK&a£g 1 0 1 n£A±(D£ o 

yttf+MzWZb^m&Wts H12 OlC&^T, f 2SI 50 
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10 7 biMfrh^nytt)m£k'<*^l 0 2C0rtSB— Bit) 
t^HilUa^I/lMbCioTR, G, BO^ 



.x^xmytmi 1 7 bSriiiB-rsftt, mmx^K 

^*<l:(cJ:ot»^l 0 2co^^(c^c^ s 

[0144] {fcfr, *HB*^3t** $ +^lJi»6ixftv^» 
LED 1 3 63ft«5S*LT***l 3 2<03feHiW 

Si32b frb^myttfitil&t&in* *:<Dft&5M& i i 

2td«fifc$JXfcHlP 1 2 1 SriiL-TiBNlL — 

3t tfiStfafflW fK* L ic «t o rife* t° ^ ir r t \c 
SEP Six, ^*U::<};D, ^TO^^n^o w*x(c 
<t 9 , »iB^**#?Tfc>*x5o 

[0145] ±tmf&(Dmghmw iont bi 

1 8K*i-«SiS*j£^J;oTi!{ie*ix5o d a>Siit#8s 
K*5Vvt\ ISP l -ISP 6 o-lwig^f i gft 

10 7a SrMtSXSTfc^ IgP 1 1 —ISP 1 

4<D-lrag^«2Sfil 0 7 b ^Mt^Iitfc 

5 0 Sl*«JKrilxai:*2KS^xett 1 ffl«. * 
ix-?ti^?*gi-?Tt>^x^ 0 

[0 14 6] *i\ ^lSiMiscoptap^tn 

2 <£>«»<@#<OK#t!K 1 1 2 h y V ^7 7>f-j£ 

^Srffiv^-O&SU S bfc^(^±(c:ffi^ef l l 3 £«*q 

codiffl(ffi*fflv^T»ricL (ispi) . act::* 

y^9 7-f-j5fc««rfflv^J|Sl««l l 4 a&t«££i 

14c, 1 1 4 d , 1 1 4 e , 1 1 4 f &Bf&-fZ) (X 
IP 2) 0 

[0147] ^C(C S ^ 1 mU 114a (D±t31^, PPJBW 
^(C<totE«l 1 6 a 4:ML (X^P 3) N $ b 
(^<7)iSfaflIl 1 6 a tV^l^Str 

KJ:9«»oW»IEmS:*je-r5 (ISP 4) 0 fttc, 
fl^Jx-fi^^ y — yW^(-<toti/-;uW 1 0 8 $rStt 
f:ML (igP5) N $ e>K-to±jc3*tt^>^-^— * 

1 1 9 (X?MP 6 ) 0 ^.±(^ J: «9 , 

/HO 2CO^ 1 10 7a ±W^^yu^^ — ^S: 

[0 14 8] K±oJRiaHR»rtXSi:tt»J^, S2S 
SJBricXS (H 1 8 OIS P l 1 -IS P 1 4 ) Sr^jffi 

*BS*c:JK*^*/n o 2<Dm$kmft<D*J7 — y^/i-? i 

1 8 S:JSfi!tt5 (ISPI Do :^7-7>f;^(Z) 
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2 N HI 3, 04, l5fC*LWy^^^^^F 



[0149] 17 ( d ) tCT^i" J; o tc^lf-Slg 12t 

(xepi2) , £<bi-^*n\ RiwJ^t-ctoTga^sii 

I6b«$ix (ISP13) , £ bd^IBfaJll 1 

1 6 b (c^j-lt^ ¥>y&mtim£tixm^<nV)M%z&) 

frfcthiblnZ) (XSP14) o J^-hl-J: 1 ^ mS*'*^ 

10 2 (D$fr2&1K 10 7b ±©^*/W^- V£^t3&<B 

[0150] J^JLtc J: 9 *ffi«W>^if — fS l gffiau^ 
^fc-BrUfci-CEl 0 (XHP2 1) o ^ 

[0 15 1] ^I&LtzQ<Ds<*/Um&&(Offi7£<& 

9, (ISP 2 2 ) o ^i-J;^ & 

Wi&'**ti>toto<oi'— l o 8ff>ifoS&Affll!Bn l l 

o (i 1 9 w tiwm^mtt-tzwmtn. 30 
[0152] ®m Lfc»*aAfflHi p 1 1 0 * 

t:»iaAP 1 1 0 £»J]§^(dJ:oTMitf 5 (ig 

P23) 0 mi$ (om£h : & A%±mte, #<jx.te\ itasso 

}J P ffi $ ft 5 ffi b b b * B H B a A ffl BR P £ ii L T '< * / v co rt 
[0 15 3] ^cot£, **j£AJlt;a#*»bofc»(D 
rtHB^KIjOfltti^ftS (ISP2 5). :HT«^ 50 
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ftfc<@* oft 102 (c^j- LTH 1 9 j; 5 

ffiASlffi I C 1 0 3 a , 10 3b £3££5U ffSK 
1 ^^J*i"5 (IgP 26) 0 

[0154] JW±KU&9I LfcJSffiSa^KiS^jfe&tJ 5 * 

»c<oJ:5ft1*««:*i-*. HI 6 (a) 

^7-7>f/l'^ 0CD#^ — 7 ^/U? 1 1 

8 rtcoflg^ (7)^7 ^ ;l/^xi/^yh3 f3-f ^ 

yY2 2 (H 1 #1) (OX^ffa— 1 [U^jfeSK J: o 

h 3(^57 XyU^/W-^dJR-t-5lSSc^>/X/U2 7 

£ 0 Hi 2 o oMlt 101 [z^^x, 

[0 15 5] *fc, *3IJ6«?ffio«fi«BcoS!i3t*rffi& 
ffl^S: tic J; 9 4 b^y K2 2^m^^tz4 

t\ 7^ y^^y^—m^m^^^^xo^mm 

Mix \ 

[0156] (31 8 i2 1H, *3BWfc«5 

122 I i t j£ w£ Blfift 61x5 

ELafia^KWfffifllifiSr^bTV^ao HI 2 2 (d) K 

fjk-f£ 0 EL^f2 0 1^ iPMffi2 0 4±CB 
iI®2 0 2«U #I*ti2 0 2Mlu/^2 

(CRfe^3tg2 0 3 R, Gfe^7t)l2 0 3G&t/Bfef£ 

^co±{c^f^*® 2 1 3 ^rMt5^ HaotM^ 

[0 15 7] _kf£®SflIffi2 0 2^-TFD (Thin Film 

Diode : SMK^*— K) *^-*4:^ofc2*H^S!(7>r 

? ^ ^ 7'm^'^ £ ^ xmrn-t zwj^r^n. ±tmfamm 
2 1 3^G*^^bat^ h74^m^Mf^^n 

5o Iilg2 0 2^TFT (Thin Film Trans i 
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[0158] ^mmm^ 2 o 2 1 ^-^tfasffi 2 1 3 1 

G, B 3feCO^^t e ^ir/^^ 1 OCO^-^- >y ht^ot 1 

[0159] XfB E L812 0 1 #ijx.tt\ 02 1C 

2 (a) K: N S^*1S2 0 4(0«ffi{c: 10 

T F D^^F-^T F Tm^t V>o tzMmM^^^L U 
$ ^tCiS^«^2 0 2*Wtffct 5 e M^tLtll 

3lt«ffitf)W**£ LTfS I TO (Indium Tin Oxide) , ft 

[0 16 0] igP5 2Wi2i (a) K^i" 

U rco^v^ 2 0 5CJ;ot^i^f1i2 0 2(om%: 

JSfecoESih, H* fcH*i: WW obtain* SrBSit "f 
5Ct^5. /<y^ 2 0 5CO|ffl^LT^ ELtt 

StbftV^S, 7PP*-#^7 P 7X^ll:J;!?7 

[0161] #clc, iETLffiASffl^ Srttflff-Sitflfr 30 
H 2 0 4 ctl^ 7 p p ^7 - ^y X 

^(DW&y*? x^t&m&ii-^tz (igP5 3) o r^uic 
j: o s ^y -y s K^ffitta^kSix, i Tommitffiyk 

[0 16 2] &td N ISP 5 4^1^(212 2 (a) t^-f 

f 1 6 W y ^ v^x 3/ h^y K 2 2 ^bthtH #BSf 
«4S2 0 2 0>±U>**— =v^i&*&fTofc 0 

^ y ^ '^x y h^y KOtt»*feliia 1 , IH 2, 0 3, 

(ltorr) SS, 2 Oftt\<^O0ki*X*mm%V& 
*L (HSP5 5) , ±0\<P. 2 0°C Ofcyh 

4:tB«Lftv^7LffiAB2 2 OSrJBfiKUfc (ISP5 
6) 0 SI1?(14 0 n mt'fcoto 

[0 16 3] ^iC, IgP 5 7M12 2 (b) (C^f 50 
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#7^/^xM > h^gcF^IE?L&A/i2 2 

^ y h — >y K2 2^<b5ttBU $ bfc-Ot i/=cy 

y Ka>»JW*fettBI 1 , EI2 N 1113, H4Xttia5^ 

[0164] «*JBffl-Y <7>^ffi*g, H£ ( 1 t o r 
r) ^ £ffl, 2 0^«stV^*ft-C*fflCSrl»*U (X 

6P58) % mnxmm^mn.^, isot, 4mwie> 
m^m^x v &'ikit:£i£x R&mitm 2 o 3rwg& 

^7t^2 0 3GSr?&3tLfc (IgP 5 9) 0 8gJ¥tt5 0 

[0 16 5] #ib\ ^7fe^^r?fMi- ; 5mi(-X?LaA@2 
2 Oid^^/^ ^7DD^~#y^7 P 7X"7Wiggy 

7Xv»IS:tToTfcftV\ raxK«fc0, jETUEAJB 2 
2 0lC7 7iffll«^, ^^yWryv/t 
/H4*i*S < * 6 r. £ J: 19 jETLaAJ**^* L > 

[0166] Wc:, X^P 6 O&tfEI 22 ( c ) td^i" 
J: ^ (C, BfeMi2 0 3 B Sr^it^iryi/rtORfe 
%)tl2 0 3R, GfeHl2 0 3GXt/E7LaAJi 2 
2 OCOX^H^T^/Sc L/c 0 mt-ct^s R, G, B (D 
3W&&J&&^Z<nfrteb-r, R^7t®2 0 3 RAX* 
G&mytS 2 0 3Gb<y^ 2 0 5 ^gi^Wt¥ 

tiftf^l i:*s-C#6o r*t^±9, ±T«SWJ^^3- 
— h&faSIKteC:: So BM)tl2 0 3 B(D 

JgffSrPfii-Snt-C, BfeM*2 0 3BliRfe8* 
1 2 0 3 R&I/Gfe3g7t/l 2 0 3 G i <Z>S|Jifll3SJC*3V^ 

[0 16 7] J^XCOJ: 9?iBfe?83tS2 0 3 B(OM* 

0 3R25.r/Gfe|§7t® 2 0 3G<DMtfLmkfflm<r>'(>'9 

[0 16 8] ^CO^, IgP 6 lXt^l2 2 2 (d) 
-t*J:5*-, *lT&]fSffi2 1 3SrMt5r ^{^J: 9, iffi 
^t^)ELif2 0 1 ^M3gL/i: 0 >ctf^]*«2 1 3 

n^ffi««-e*> mx-tts Mg, A g , a 

fcriW«fe«rffll^T»*-C#6. *fc, ^iH2 1 3^ 
7^- h y y^77>f-S§^^f:^-^y^ft5: 
[0 16 9] EA±JdttWbfeEL$gfi<^8!tig^ffiXt^j8l 
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til, El 2, 13 3, Hl4X(i[I!5^{C^Ufc$»Jffll*ffi 

ILSA12 2 0MR, G, B#M7tf2 0 3R, 2 
0 3G, 2 0 3 B(3\ >f >{? y b^y K2 2 (Hi 

{SiciSiSw/ x>2 7BBfc:*3i^T>r ^uttiUftK:^ 

T*#5o r.corir(i, 112 2 (d) WELiB20H: 

[0 17 0] **16»tt«>ELiR«o»Ji*tt» 



[0171] a (om^mmmm) Jw_t> ffiu^i 

[0 17 2] B±i:»Wlfc*«»«-ett, El 

6 (b) U:*Lfc«fc Sfc-rif— S«l 2<^^*c«*yiJ<Z> 
— 7>f ldSRjeSit, tti^^7 

— 37^ A^JF^fE^l 1 <t 9 t/hSiWv^v^^y ^ 
y K2 2 &fflv^T\ §^7- :7 T^J&^c 1 1 

7 y h 3 ^Mt5i^^ L/:^\ 1 

Sts 1 2<D—mx <o HMv^s^coy xvi^ij 2 

8£jfjv^T l flgco-v-if— StE 1 2rt(c^^/i^^^u^ v 

[0173] it, mi^7r:i,tz.mffijtmxte. 

— StRl 2 o ^ Clt^l « ^ 7 - 7 ^ JfMIS 1 l 

^-**E 1 20^[: 

fc*55WS:iaffl-C?#a. -vif-StRl 2 4: ISlSIPl 

[0 17 4] Sfc, 19W1 1 0 [C^Lfc^77 — -7 >T 
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>?i>=ny b^y K2 2fcL«fco-Cfi4Rl 2^rIiJ^S-t"5 

[0175] ±iBH*»ffi-cwc* EEmm^m^ 

[0 17 6] 4fc % ±IBHlft?Rffi-ett, 

* Ufc3ft«, *3fea£*[n] £ B'J jfeSt^fi <£>H«ttS:£BBffi 
[0 17 7] 5ttH^i3r5WWi: Ltlt S4R*<^*ttMfc 

[0178] 4fc, ±eniii?Bffi-ett, a 7— -7 4^9 

[0 17 9] #«*MH**^- (i!F7y^ 

[0 18 0] ^.s/ K^betUS^rSWWt Ltli, S4R 

[0 18 1] ±IB*Jfi»ffi-Ctt, MflKOfc* U 

f(c«"JH'«f«^"C*>6- i:f4V>5* ±IS*J6?K 
40 «8<D»JS*fet-J: ^M3t^tL/c^ 0 B B ^e, ELSfili, 

ttHS<75**Sl5lc»tti-s r 1 1£X% 5 0 
[BS^III^Kn] 

[Hi] *35*|jc:«5*9 — /^^^Kjl*«fe<z>— * 

^m g ^^x@^m^{c^'r¥-sii]"efc6o 
(r«i^*jffi^^^xe*«^W{-^-t-¥aDi2^fc 

50 6 0 
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[124] &3&W\Z-j&Z>j3 7 — 7 ^ (DW:&Jjfe<v£ h 
[05] — 7>f/^^<Z)i!(ifi*rjfe^S& 

[06] (a) tt*55W^»S*9 — 7-f/l^a>— IIJS 
^^■T^Sia-Cfc^ (b) ttt^SflBirfcS^if 
- £ tE ^ - H Jfefl^ ffi £ * ¥ a 0 -e fc 5 o 

[0 7] 0 6 (a) <DV I I -VI I j&&fdt£ofc»THg& 10 

#3rfflv>-C # 9 — 7 >r ^ <75SfigXSSr^5S;Wi-^i"EI 

[18] i77-7^/^i:iolt6R, G, B3fe^| 
t° ^ ir /uco IB ?ij £r ^ t* 0 "Cfc 5 0 
[0 9] — 7-fyu^<^«JS3£«, 

^«5£^B t^o yt#»3ftSS«o±K«»"Cfc 5 -f > 9 

[010] HQoafia^BaBSrtt^b-c^i-^aia-c 

fc6 0 20 

[0 1 1 ] 010 <z>^B<7)±SSR5^fc5-Y >^ >^ y h 
K£ffi*LT*^#*ft0"T?S>5o 

[0 12] K^)BfeaE0>JS:*i"^ttEI 

[0 13] >fy^^y h — 5/ K0>rt»«iSSr*i-0-t? 

feoT, (a) fi— ffi«Wfc®«0S:*U (b) « 
(a) w J - jlUctltofc»fffi«JSSr*i"o 
[0 1 4 ] v^j- y h^ y K^faKDafc^^JSr^i" 5 ?- 

B0~Cfc5 o 

[0 1 5 ] 0 9 <7M h^y K3SBMfflV N bfa 30 

[0 16] 0 1 5<D©J1B*t::J:o-clSfT*ixaftll«iK)8l£ 

[0 1 7 ] >f s> h^y KWS ^(cftdco^^W^r 

^•T^taH0T*fcSo 
[0 18] *«W*-«S?**S5«^*iJfi*ffi^— 

[0 19] 

[02 0] 01 9*d*3tt5X-Xj»^!Sor»ftSS«W 

[02 1] *«Wi:fi5SE L^BcD$gag*-i£co— 

[02 2] 021 (^tXgi(-#^t5 E LSf^Bi 
[02 3] t^5K<D^7^ — ^-f/^^^Siat^te^^^JSr^ 
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[02 4] tS*<Z>*9 — /u*^*ttSrttW"f"5fcft 

<7)0-e&5 o 

1 ^77-7^^^ 

2 £« 
3 

4 (KfllR 

6 ffi& 

i i #9— y j M$vm$L 

1 2 "^if-Sffi 

1 3 7>f/^xl/^ h»J|S|. 

16 -f >^ y b£§g 

17 — y KfflKffiffl&fll 

1 8 mmtLmummm 

1 9 ^jfeSESESlSSfi 

2 1 w\M^mW}^u 

2 2 'fy^^xy h^y K 
2 6 ^y K-=l— y H 

2 7 / X/V 

2 8 / Xyl/yiJ 

39 -o-^snffiffc 

4 1 ffifli^^- 

4 9 ^r—rffr 

7 6 ^rt^ fcfV^SSB 
7 7 ^ il-^V-^KIB 

7 8 fJ-f-^W 

8 1 Kffl^P* 9 
8 2 gffiffl^V 

10 1 js^asfi 

10 2 JRfl'^A' 

107a, 107b 

Ilia, 111b S*f 

114a, 114b 

118 ^7"7-f^ 

2 0 1 E L^g 

202 h^MS 

2 0 3 R, 2 0 3G, 2 0 3 B ftjftm 

2 0 4 StE 

2 0 5 s<Zs# 

213 *tfp]ffl:ffi 

2 2 0 lE^L&AB 

L i$BS 

X 
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